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Preface to the Fourth Edition 


The statistics have been brought up to date, and so 
have the brief accounte of the various producing coun- 
tries. The technical 'progress of the industry has 
consisted chiefly in the increased size of the factories 
and machinery. Improvements in the construction and 
use of the machinery continue to be evolved as time 
goes on, but do not develop anything sufficiently flew 
to call for special notice in this elementary treatise. 
The only strikingly new feature is the extension of the 
S 3 ^tem of producing white sugar direct from the cane 
juice and Hie perfecting of its methods. By white 
sugar is here meant fine, dry grocery sugar of the 
highest quality and whiteness, which will keep for 
any length of time without deteriorating. No cane 
sugar factory can produce such sugar without per- 
fection in the arrangement of the necessary machinery, 
great skill an^ care on the part of the managers 
and workmen, and the carrying out of the process 
by methods recognized as most successful. This 
was comparatively easy in the case of the beetroot 
sugar industry; with cane juice greater care and ^ill are 
absolutely essential. It remains to be seen how far 
tropical management and labour will succeed in this 
new undertaking. 

Several new books of very high class have appeared 
since the first edition of this little handbook. ** The 
World's Cane Sugar Industry : Past and Present," by 
Dr. H. C. Prinsen Geerligs, published by Norman Rodger, 
2 St.^unstan's Hill, K.C., should be read by every one 
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who wants to know all about the history oi sugar, witn- 
out being troubled with its technicalities. Those who 
desire the technicalities, most interesting and essential 
to the expert, must read the latest edition (1911) of 
Noel Deerr's ** Cane Sugar,** from the same publisher, 
who has also published ** Practical White Sugar Manu- 
facture *’ (1915), and “ Chemical Control in Cane Sugar 
Factories ** (1917), both by Dr. H. C. Prinsen Geerligs 
Another book from the same publisher deals again with 
“ Plantation White Sugar and its Manufacture,*’ by 
Harloff and Schmidt, translated from the second revised 
Dutch edition by James P. Ogilvie, F.C.S., Technical 
Edkor of the International Sugar Journal. A new book 
has recently appeared from the United States, “ Some- 
thing About Sugar,” by George M. Rolph, a handsome 
volume, well illustrated, giving first a full account of 
production and refining, and then a hi^ry of the 
industry. 

The diagram in the Appendix is merely intended to 
indicate that variation in visible supplies is the cause 
of variations in price. It is not put there for statistical 
purposes, but it does, incidentally, illustrate what 
happened at a very critical period in the history of sugar, 
namely, that the abolition of the bounties, in 1903, had 
no effect on the price of sugar, which remained rather 
heM the cost of production, except when, in 1904, a 
bad l^etroot crop, which deprived consumers of 
1,200,000 tons of sugar, sent prices up for a few months, 
until a gobd crop, in 1905, sent them down again below 
cost of production. 



Preface to the First Edition 


Tje publishers have asked me to write a little book on 
Sugar. I take this to mean a popular book which shall 
attract the reader by being, if ix)ssible, interesting as 
well as instructive, and that whore technical detail is 
necessary it shall not be too “ dry.” 

But for those whom I may succeed in interesting, 
and who may desire to know more and go deeper, I can 
recommend a few books of a reliable character. One 
of the greatest sugar experts of the present day is H. C. 
Prinsen Geerligs, ^ who has been doing splendid work in 
Java for many years. He wrote a little book in* 1902, 
published at the office of The Sugar Cane, Altrin- 
cham, on ” Cane Sugar and the Process of its Manu- 
facture iih Java,” which is easy to read and well worth 
reading. This was followed by a larger work in 1909, 
published by Norman Rodger at the same office, entitled 
“ Cane Sugar and its Manufacture.” It does what it 
professes, giving in one book all that is known of the 
chemistry and technology of the sugar cane and cane 
sugar manufacture. The technicalities relating to 
machinery ft leaves to others, especially to Noel Deerr’s 
work, ” Sugar and the Sugar Cane.” This book, a very 
excellent one, published in the same office, appeared 
in 1905. The most recent work, published by Edward 
Stanford in 1909, ” The Manufacture of Caye Sugar,” 
by Llewellyn Jones, M.I.E.S., and Frederic I. Scard, 
F.I.C., is also a fine work, profusely illustrated. A new 
edition, published by Spon, 1909, has recently appeared, 
of iTewlands’ portly and expensive volume, “ Sugar: a 
Handbook for Planters and Refiners,” bringing things 

* Now Dr. H. C. Prinsen Geerligs. 
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Up to date. I fasten to express my acknowledgmdits 
to all tliese authors.^ 

The Sugar Cane, now called The International 
Sugar Journal, published at Altrincham,® is the best 
’ English vade-mecum for technical matters and genertil 
news connected with sugar. The West India Committee 
Circular is also well worth reading, full of mteresting 
Clews and good jiictures. The Journal des Fabricants de 
Sucre, the Paris organ of the French industry, has been 
one of my constant companions ever since its birth 
in 1860. It is a mine of accurate information on all 
matters connected with the world’s sugar industry. 
From America we get the Louisiana Planter, the 
American Sugar Industry and Beet Sugar Gazette,^ 
Willett and Gray’s Weekly Statistical Sugar Trade 
Journal, and other useful guides to knowledge. There 
are also German and Austrian sugar journals of a first- 
class character for those who can read the language. 
The inquiring student, when he has read and digested 
the larger works which I have mentioned, can therefore 
keep up his knowledge from week to week by reading 
the journals of the day. If this little popular treatise » 
succeeds in impelling him to further study I shall not 
have laboured in vain. • 

' The following are exhaustive treatises on the beetroot 
sugar industry : “ Beet-Sugar Manufacture," by Lewis S. Ware ; 

2 vols., ifi'ew York, 1905. "Treatise on the Manufacture of 
Beetroot Sugar," by Paul Horsin-D6on, revised and enlarged by 
Georges Horsin-D6on ; third edition, 2 vols., Paris, 1912. 

" Treatise on the Manufacture of Beetroot Sugar," by Manoury, 
Paris. • 

' Now 2 St. Dunstan’s Hill, London, E.C. 

• Now Sugar. 
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CHAPTER I 



A RETROSPECT 


A POPULAR book about sugar can, perhaps, be made 
interesting as well as instructive. The dry details oi 
growth, manufacture, distribution and consumption 
may here and there be flavoured, illustrated and devel- 
oped by a few historical facts. To begin with, a retro- 
spective glance at what sugar was in this country sixty 
years ago compared with what it is now will best enable 
the readef*to realize at the outset the extraordinary 
development of the world's sugar industries since the 
middle of the last century— development not merely in 
the technical details connected with production and 
jnanufacture but also in the much more interesting, 
because more humain, process of Keen competition 
between the Yarious and constantly changing sources of 
production. This will lead up to a yet higher kind of 
intezest when we come to examine to what extent and 
in what manner the Governments of various ’sugar- 
producing States have stimulated production and 
influenced, for good or for^evil, the natural course of 
supply and demand. Here will arise man}^ fascinating 
questions of international relations, political contro- 
versiesi and the conflict of economic facts with economic 
theories. 

Thus it will be seen, at the end of the story, that the 

1 
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subject of sugar k not only a technical one of the highe^^ 
importance both from the practical and the science 
point oT view, but also has an international, economic 
and political side which furnishes a unique and striking 
object lesson for those who take an intelligent and 
inquiring interest in the economic questions of the disy. 
But rightly to learn this lesson the reader must bring 
to the study an open mind, unwarped by preconceived 
notions founded on theoretical dogmas unsupported 
by the practical experience of actual work and daily 
experiment. In natural science it is necessary to begin 
in the laboratory in order to arrive at the facts on which 
to construct theories. In economic science this process 
is equally necessary, but unfortunately is seldom fol- 
lowdd. The history of sugar will show that the practical 
experience of that great laboratory called industry does 
not always bear out the conclusions to which learned 
professors may arrive in the comfortable repose of their 
armchairs. 

To begin at the beginning, let us cdst a retrospective 
glance at sugar in this country sixty years ago, just before 
great changes began, and first of all to London, at that 
time the largest centre of importation. The actuaj 
figures of proportional imports were, in 1860 : London, 
50 per cent. ; the Clyde, 17 per cent. ; ^Liverpool, 15 
per cent. ; Bristol, 10 per cent. ; other ports, 8 per cent. 
In the year 1900 the figures, in round numbers, were : 
London, 11 per cent.; Liverpool, 15 per cent.; the 
Clyde, 7 per cent. ; Bristol, 4 per cent. ; other ports— 
entirely foreign refined sugar — 63 per cent. The 
imports in t860 were practically all raw sugar ; we made 
all the refined sugar consumed here. In 1900 the 
imports were, in London, Liverpool, the Clyde and 
Bristol, raw sugar for refining coupled with a certain 
proportion ol foreign refined sugar. In all the other 
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63 per cent, of the total— they consisted entirely 
of foreign refined sugar. In 1860 the total imports 
into the United Kingdom were: raw sugar, 4^,766 
tons ; refined sugar, 13,303 tons. In 1900 they were : 
ra\^sug^, 661,747 tons ; foreign refined sugar, 962,409 
tons. These are eloquent figures and we shall see how 
the change came about. 

In 1860 our supplies of sugar came mainly from our 
own sugar-producing colonics in the West Indies, 
Mauritius and India. The Spanish West Indies, Brazil 
and Manilla were our other principal sources of supply. 
At that time practically all the refined sugar consumed 
in this country was the product of our own refineries. 
Sugar refining was, in those days, a most important 
British industry, and London was its principal cefltre. 
In London was produced nearly all the loaf sugar that 
the country consumed. The London refiners were men 
of some importance in the City. Their sugar houses 
were to be found in the East End in considerable num- 
bers and constituted the staple industry of the district. 
From Whitechapel eastward to Mile End, and southward 
through St, George’s-in-the-East to the gates of the 
London Docks, their chimneys were to be seen on all 
hands. The London Docks and the East and West 
India Docks Vere full of raw sugar destined for these 
various refineries, A refinery in those days was con- 
sidered to be a good-sized one if it dealt with tjjree or 
four hundred tons of raw sugar in a week. This may 
sound ridiculous to the reader of the present dap, but he 
must recollect that the consumption of .sug ar only 
amounted then fo about 34 lbs. perTieaQ of me'^'j^a- 

also P6 rmmwf g rT g arm 

from tne time the raw sugar entered the refinery until it 
left it in the form of loaf sugar, at least a month elapsed. 

Some of the London loaf sugar producers were at 



4 


SUGAR 


that time verjf much in the habit of working aljf^ud 
entirely the raw sugar that came from the island of 
Jamafta. Our West India Islands made only what is 
called muscovado sugar, the nature of which will be 
explained when we come to the subject of sd|;ar pro- 
duction. The muscovado sugar from Jamaica was very 
superior to that from most of the other isla^jds, and was 
much sought after by the more fastidious of the London 
refiners. But, of course, the time came, as consumption 
increased, when the refiner had to add sopie of the inferior 
qualities and to maintain his average by using higher 
grades of raw sugar from Havana or Mauritius, and 
subsequently, when the Dutch monopoly of the Java 
crop ceased, the fine qualities from that favoured 
islaftd. 

In the streets of the East End could be seen, at all 
hours of the day, great wagons, drawn by the finest 
specimens of the cart-horse breed, each containing six 
hogsheads — about five tons — of British West Indian sugar 
destined for one or another of the twenty flourishing 
refineries of the district. A visitor to those busy streets, 
if he followed one of these wagons, would find himself 
opposite a large factory, a hive of bustling industry. 
On one side of it would be a row of similar wagons, their 
freight of raw sugar being hoisted to th# top floor of a 
lofty building where the refining process began. On 
the opposite side of the works he would find a much 
longer line of smaller wagons or carts taking delivery of 
the refined sugar to go to the consumer. Such was the 
life of the fast End in those days. To-day it is called 
“ The Workless City.*' 

The London refiner made five products : loaf sugar, 
white crushed sugar, yellow crushed sugar, and*a small 
quantity of very brown sugar, from which followed the 
final product — treacle. Even this tieade was a nice 
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sweet food in tliose days, with a pleasant flavour AflRci' 
aroma pf good West Indian sugar. 

Passing to Scotland, the next largest seat of the 
industry, there were at Greenock, in 1860, about thirteen 
refineries, to which must be added four in Glasgow and 
one in Leith. Many of the Greenock houses were very 
flourishing and constantly improving their manufacture. 
The wonderful increase in the raw sugar consumed in 
the Clyde refineries in the middle of the last century has 
been stated as follows : • 



West 

Indies 

East 

Indies 

Mauritius 

Foreign 

Total 

Vear 

Tons 

Tons 

Tons 

Tons 

Tons 

1854 .. 

.. 21,4a3 

588 

12,045 

14,443 

48,559 

186(F.. 

.. 25,962 

2,394 

10,192 

36,539 

75,087 

1865 .. 

.. 30,645 

1,000 

9,032 

95,863 

136,540 


In the following year, 1866, the total was 162,368 tons. 

These figures sufficiently indicate the go-akead nature 
of the industry in Scotland at that period. They made 
no loaf sugar, but supplied the northern (and even the 
southern) markets with what they wanted, white 
crystals and white and yellow “ crushed " sugars. 

Two vital improvements in the art of sugar refining—*^ 
improvements which created a complete revolution in the 
industry and in the style of sugar produc(id — ^took place 
during the period indicated in the above figures, and 
fully accounted for the boom in sugar refining on the 
Clyde. The first was the adoption of the centrifugal 
machinfe, by which the sugar in the boiled crystalline 
mass is separated from the syrup in a few minutes. The 
second was the boiling of yellow sugars at a low tem- 
perature, causing the sugar to be turned out in a 
uniformly moist state, and with a pale and ilelicate 
primrose tinge instead of a dull dark yellow colour. 
The firm who discovered and perfected this latter 
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proc»s maae a large fortune in less thaft seven years, 
and immediately built a big refinery on the banks of 
the Thames. Here was a striking instance of the often 
disregarded maxim, that if you want, in industry, to 
profU from a new invention you must do it at once. 

But the importance of the fact in this particular 
chapter is thfit it greatly conduced to the remarkable 
progress of the industry on the Clyde. The increase 
already stated was sufficiently striking, but the success 
continued for twenty years. The yearly average for 

the five years 1877-81 was 248,429 tons, and for 1882-86 
240,852 tons. Then came a terrible relapse. The 
quinquennial yearly averages which followed have 
been : 

1887-91 228.733 tons 

1892-96 170,373 „ 

1897-1900 124,874 „ 

t 

Thus we see that the first spurt from 75,000 tons 
in I860 to 136,000 tons in 1865 reachcjcl to 240,000 tons 
ill 1882-86, and then fell away until the average for 
1897-1900 is only 125,000 tons, a figure actually lower 
than that of the first bui*st more than thirty-five years 
before.^ This is almost incredible. Consumption in 
the United Kingtiom had gone uj) by leaps and bounds, 
the Greenock refiners had constantly improved their 
manufacture, their sugar was as popular as ever, ^nd 
they could certainly work as cheaply as any refiners 
in the world. 

^ This lamentable fall in the Greenock sugar refinit% industry 
was entirely the result of the new European bounty-fed com- 
petition. British markets, and every .small port on the coast, 
were hoodod with foreign refined sugar, sold frequently at prices 
below the cost of production, Since the abolition of the bounties 
by the Brussels Convention, in 1903, the industry has recovered 
and now flourislies, as will be seen by the figures given in the 
Appendix IX. 
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Let US pass 'to the next centre of the sugar rcfffiing 
industry, Liverpool. Here are to be found, even now, 
some of the oldest names in the trade. Two were 
well known in the Clyde in the early part of las^ century. 
In 1860 there were nine refineries on the Mersey, and 
two at Manchester. They were, like their brethren 
in 1-ondon, men of considerable substance*and position 
in the city of Liverpool, and took a leading part in 
public affairs. Their raw material came largely from 
Brazil, LivcrjXDol btiing the principcfl goal for ships 
from that country. They were, therefore, accustomed 
to work a rather low class of raw material, and conse- 
quently turned out a considerable proportion of yellow 
sugar. There was one exception to this at a later 
period ; another instance of success in seizing on a 
new invention rapidly, fearlessly and on a large scale. 
There again a large fortune was made in a very few 
years, and was immediately followed by* the erection 
of a monster refinery on the banks of the Thames, 
which has flourished greatly ever since, a notable 
instance of the survival of the fittest. But that does 
not concern us at the moment. Golden syrup was a 
speciality at Liverjx)ol, but has now been superseded by 
a superior article ; again, another instance of inventive 
genius coupled with bold, unhesitating action. 

At present there arc only three sugar refineries, 
proptrly so called, in Liverpool or its neighbourhood, 
but there are several refineries of sugar for brewing 
purposes. 

Bristol® is the fourth sugar refining centre, and 
historically the most interesting. In the eighteenth 
century, Bristol was largely engaged in trqde with 
the British West Indies. There were nearly a hundred 
firms in the sugar trade, and about twenty refineries 
in operation. Many of the inhabitants of the town 
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were "owners of West Indian estates, and importers of 
sugar. Even as late as 1811 sixteen refineries* were 
at work. But when, shortly afterwards, the vacuum 
pan supesrseded the older processes the industry became 
concentrated in fewer hands and, in 1848, the number 
had been reduced to five. In 1863 only two remained, 
afterwards increased to three. 

One of these, an old-established firm, was for 
many years a leading feature of the Bristol sugar re- 
fining industry, and carried on the work on a larger 
scale than any of its competitors in England or Scotland. 
It was the first to adopt the centrifugal machine on a 
large scale, and to turn out large-grained crystallized 
sugar. Of this trade it had for many years almost a 
monopoly, and a well-deserved celebrity. The family 
of Finzel were quite the sugar kings of that day, and 
were as celeljrated for their munificent charities as for 
their fine sugar, of which they turned out more than a 
thousand tons a week. But, alas, this most successful 
firm, and their large fortune, disappeared, squeezed 
out by foreign competition, and by newer schemes 
and discoveries. The West India sugar, which was 
the original basis of the Bristol industry, disappeared 
from the market, and Bristol refiners had to seek their 
raw material in other and less convenient quarters. 

Our brief retrospect of sixty years comes to, this. 
At the beginning of the period we made all our own 
refined sugar for home consumption. At the tnd of 
it we import nearly a million tons of foreign refined, 
but still manage to produce about 700,000 tons at home. 
Big refineries have taken the place of small ones. In 
I-ondon,* where there were twenty, there are now two, 
both on the banks of the Thames. But there are also 
two large refineries and one or two small ones where 
sugar is refined for the use of brewers. 



10 


SUGAR 


As to refineries on the Thames, a few words mSy be 
not altogether out of place. The first monster building 
to appear there was built, as has been already stated, 
about the year 1864 by the Greenock firm who made 
a rapid fortune by quick and extensive adoption ‘Of a 
new process. The London house was carried on by 
James Duncan, one of the partners. He v^is the prince 
of sugar rtifiners in his time, and never ceased to keep 
himself informed of all that was going on in the great 
Ixictroot sugar industry of Europe.* His enterprise 
was unbounded, and his success undisputed. The 
whole region round about the Victoria Docks benefited, 
not only from the great industry which he established 
in^ts midst, but also from his constant munificent, 
though silent, assistance to all good works in the district. 
Though he had a beautiful estate on the banks of the 
Clyde, he was never an idle man. Always at work, 
always thinking out some new scheme, he soon 
distanced his comiX3titors. But when the crisis of 1884 
arrived, with all its disasters, he had a hard struggle 
and, in 1886, his great works at Clyde wharf, Victoria 
Docks, were closed. At one time he is said to have 
turned out two thousand tons a week. He lived for 
many years in happy retirement. He was for years 
Chairman of the British Sugar Refiners’ Committee 
during their long fight against unfair foreign competition. 

Then came another man, the late Sir Henry Tate, 
who ijiade a rapid fortune by quick and bold adoption 
of a new ^process. Wiile others talked he acted. He 
was lucky in one respect. He came to T-ondon in 1877 
to make loaf (cube) sugar, just at the moment when 
the French Government, goaded by our persistent 
exposure of the vast profits made by Paris refiners 
out of the sugar duty, at last abolished tlie questionable 
practices and set matters on a more even footing. 
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In Scotland, where there were eighteen rennenes, 
there sfre now five, with one for brewers' sugar. Lan- 
:ashire, which had eleven refineries in 1860 , now has 
three, together with several makers of brewers* sugar. 
Bristol is now a blank. • 

These great changes are the result of many causes, 
some natural and inevitable, others artificial, injurious 
both to our industries and to our consumers, and not 
Dnly much to be deprecated but also, curiously enough, 
easy to overcome. And yet they were i^ermitted, 
for more than thirty years, to create such a disturbance 
of the natural course of production throughout the 
world, that it will take some years to restore matters 
to tfieir normal state. The history of this part of our 
subject will come at a later stage, and wc must now 
plunge into the more technical details of sugar 
production. 



CHAPTER II 


CANE AND BEET 

Imagine a ^eat thicket of sugar cane in the full vigour 
of growth before it is rijx*. Stems six to twc'lve — even 
to twenty — feet high, clothed from foot to head with 
great tropical lc*aves, and crowned at the top with a 
final wide-spreading bunch of the same. Imagine 
the field again when the canes are ripe. Except the 
bunch at the top the leaves are gone. The slender 
elegant cane, of various hues, curves up to the ^ky, 
shining in its waxen skin, variegated with rings at regular 
intervals where the lost leaves had sprung out, and 
where still nestles the bud or germ which under wild 
conditions would, when the cane falls exhausted, throw 
out roots and spring into a new cane. From the bunch 
of leaves at the top has now shot out a long slender 
arrow with silky grey tassels of feathery flower at the 
epd of it. The cane is ripe, and full of good sugar juice 
nearly up to the top. It is cut down, the top joints 
N^emoved, and ihc rest of the cane piled up on wagons 
to go with all speed to the factory. No time must be 
lost, for the sugar begins to deteriorate with^great 
rapidity. 

In the good old days, when fortunes were m^e out 
of sugar without much trouble, there was plenty of 
loss before the cane got to the mill, and pfenty more 
after it got there. But now all this is changed. There 
is little feope of making a decent living unless everything 
is done in the best way ; and this “ best way ” it has 
taken many long years and much science, skill and 
perseverance to discover and carry out. The Indian 
13 



14 


SUGAR 


native, the Chinaman in Formosa, or the inhabftants 
of thb Philippine Islands may still be squeezing out 
the juice with primitive rollers, boiling it in iron pots 
till it solidifies, and then selling it for what it will fetch, 
but this is not sufficient to supply the world with dight 
million tons of cane sugar every year. The growing 
of the cane and the making of the sugar have now be- 
come industries of the very highest scientific perfection. 
Accurate chemical knowledge of the constituents of the 
cane, of the constituents of the soil where it happens 
to be growing and, consequently, of the nature of the 
manures necessary to maintain in the soil the various 
foods required for the healthy growth of the plant, are 
th# first requisites for the successful cane farmer. He 
must also know which particular kind of cane— for 
there are many — is most likely to flourish in his soil 
and climate. As to cultivation, the ordinary rules for 
good ploughing, good drainage, and careful hoeing 
during the early growth, are just as imperative in the 
tropics as in the Euro]iean fields of sugar beet or any 
other crop. 

The sugar cane is planted, not sown. A bit of caqe, 
long enough to include two or three of the rings, is 
laid iengthways, or stuck in in a slanting direction, 
along a furrow running the length of the field, or in 
holes^ dug at regular intervals. Wlien the trench is 
planted the pieces of cane are lightly covered with 
earth.* In a few weeks they show growth above ground. 
The germ-bud at the ring has begun to shoot out into 
young cane, and the ring at the same time has thrown 
out rootlets into the soil. The parallel trenches must 
leave room between them to enable the labourers, 
when the wide-spreading canes, double the height of 
a man, are getting ripe, to reach between the rows 
and remove the dying leaves which cumber the ripening 
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cane. The falling leaves take with them much valuable 
food to'return to the soil, and the naked cane has better 
opportunity for good ripening. 

This ripening of the cane is a very ticklish matter. 
If the cane is cut before it is quite ripe some of fne 
sugar which it contains is not in a crystallipble state. 
On the other hand, if the cane gets too ripe some of its 
‘ crystallizablc sugar goes back into the uncrystallizable 
state. This must often be a sad trouble to the manager 
of an estate and factory. Again, if the central factory 
is supplied with canes from a multitude of small 
farmers they may be all wanting to send their canes in 
at one time. To the factory this is an imjx)ssiblc 
situAion. The manager must, consequently, be con- 
tent to have canes which arc not always at the exact 
point of ripeness which might ho desired. 

The growth of the cane, lasting about 15 to 18 months 
is an interesting study. When it is at maturity the 
rind is of a very strong consistency, and is protected 
on the outside by a waxen covering. The inside of 
the cane consists of the cells containing the sugar juice, 
and of long bundles of fibres which convey from thf 
ground the water and food necessary for helping to carry 
on the process of development. These ifibres call at 
each ring of the cane in order to deliver the particular 
food required for the growth of the leaf, and the sus- 
tenance of the germ-bud. To the top of the cane they 
bring tljose things which arc necessary for the growth 
of the cane, the arrow and the flower. The leaves 
in their turn do a most important work. While the 
internal fibres are bringing food and water from the 
ground, the leaves, helped by the sunshine, are coHecting 
carbonic acid from the air, and it is the carbon thus 
consumed by the plant which, combining with the water 
from below, forms the substance which we call sugar. 
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It is the same with the sugar-beet, ttiat little modest 
plant of northern climes, with its small bunch of leaves 
close to the ground, spreading out like a toy parasol 
to keefl the ground moist underneath, and to suck in 
th^ rays of sunshine from above. It is a little bulging 
root, tapering to a slender tap-root which thnists its 
way far doVn to find water and food, while the leaves 
and the sunshine make the sugar. It is curious to 
think that this humble root, weigliing only two pounds, 
at one time gjfve to the world as much sugar every 
year as the lordly sugar cane, and that the beetroot 
factory should actually extract a greater jicrcentagc 
of sugar from the little root than the cane factory wins 
from the rich cane. But it must not be forgotten^hat, 
under favourable circumstances, the cane can produce 
twice as much sugar to the acre as the beetroot. Which 
will win the race ? 

Up to 1903 the beetroot had the great artificial 
stimulus and assistance of paternal Governments. 
In some places the cane is now beginning to receive 
something of the same kind. The United States gives 
preferential treatment to Cuban sugar, and Cuba 
consequently goes ahead by leaps and bounds. But 
the United ^toXes does more than this. It admits 
its own sugar, from the cane fields of Louisiana and 
the beet fields of the Northern States, free of duty. 
Those industries therefore flourish. It also admits, 
free of duty, the cane sugar from Porto Rico, the 
Sandwich Islands and, recently, the Philippines. The 
two former have consequently doubled and i^rebled their 
production. It remains to be seen what the slow 
moving inhabitants of the Philippines will do. Japan 
has also come into the field as a paternal Government. 
Their newly-acquired island of Formosa has always 
produced sugar in the Chinese way. Bad canes badly 
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cultivated and clashed in stone mills driven by buffalo^C^ 
have piTDdnced a rough, dirty, nearly black sugar, .and 
the Chinaman has been satisfied. He gets less than 
half the juice from the cane, and half the sugar from the 
juice. But Japan means to substitute for this state 
of -things a first-class sugar industry, and has set about 
it, as usual with the Japanese, in a businesG-like way. 

» Tliey began by learning their lesson and finding out 
how sugar is grown and how it is made in the very 
best factories, whether tropical or European. They 
then told the people in Formosa how they should grow 
their canes, what canes they should plant, and what 
manure they should use. They told them, further, 
that (;/jntral factories would be established which would 
buy the improved canes from the farmers at a much 
iK'ttcr price than what they got out of their whole 
pioccss of growing and sugar-making. It took some 
time to move the naturally conservative ideas of the 
native producer, but they are succeeding. Factories 
arc being erected and the growers are beginning to fall 
in with the new ideas. If success comes it means that 
in a few years Japan will make sugar enough to supply 
the Japanese consumer with all the sugar he wants; 
and as the sugar receives preferential treatment in 
Japan, and therefore fetches a high price, fhere will be a 
great stimulus to Formosan production, and the final 
result may very likely be that Japan will become an 
exporter of refined sugar. In 1901-2 Formosan exports 
to Japah were 46,893 tons; in 1910-11 256,950 tons. 
The crop in <1916-17 is estimated at 338,997 tons. 

The methods of growing cane sugar vary in different 
countries. In our West Indian colonies the first planting 
may give an average yield of thirty tons of canes to the 
acre. This is called the plant-cane crop. The “ stool 
left when the canes are cut down will, if permitted, 
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throw out another but inferior crop of canes. Tfi/s 
is called the “ ratoon crop, and may amount to 
about twenty tons of canes to the acre. In the West 
Indies, and in other parts, several ratoon crops are 
sometimes grown ; but in countries like Ja\^a, where 
labour is plentiful and cheap, the crop is freshly planted 
every year. In Java, sugar is, in fact, a lactation crop, 
other crops being grown in alternate years. This is 
a governmental regulation which must be observed. 
This system, coupled with great perfection in cultivation 
and manufacture, has had the result of realizing, as 
the average crop for the whole of Java, the almost 
incredible quantity of more than four tons of sugar 
to the acre. This means that many of the best estates 
and factories turn out at least five tons to the acre, 
a truly marvellous performance when we recollect 
what was considered a good yield in the West Indies 
fifty years ago. Two hogsheads of muscovado sugar 
to the acre was considered in those days a thing to boast 
about. As a hogshead weighed from sixteen to eighteen 
hundredweight this was only a yield of a ton and a 
half to the acre, about the average yield of the European 
beetroot. 

There is another important variation in the agri- 
cultural system of different cane sugar countries. The 
sugar cane must have water, if it is to grow properly 
and give its customary yield. Very often it gets too 
much water and, therefore, good drainage is essential. 
In Bi<tish Guiana, where the cane fields lie below the 
level of ^he sea, the superfluity of water has some- 
times to be pumped off the land. But, on the other 
hand, there is often a terrible spell of dry, hot weather, 
and then water has to be pumped on to the land. Many 
countries have to grow their canes almost entirely by 
irrigation. Peru is the most remarkable case, for in 
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tKat country there is practically no rain' Fortunately 
there are splendid means for easy and effectual irrigation. 
Where this is the case some of the heaviest crops in the 
world aip produced under a system of thoroughly 
scientific irrigation. In the Sandwich Islands, for 
instance, it is known, and has been recorded, that crops 
of more thait fifty tons of cane to the acre have been 
produced. Here we have the wonderful crops of Java 
easily eclipsed. 

There is one more detail about the sugar cane which 
must be noted. The wild cane produces seed, but the 
cultivated variety has become so accustomed to growing 
from cuttings that it has, as a rule, forgotten how to 
produce seed. It has been discovered recently t^at 
seed can be found, and that it will produce canes. 
These seedling canes come up in very various qualities, 
some perhaps better than the existing kinds. Men 
of science ha^fe set to work to select from these seedlings 
and endeavour to produce a cane that will possess a 
maximum of good qualities, each selection to be the 
one most suitable to a particular soil and climate and, 
especially, to be the most powerful in resisting disease. 
The growers of cane sugar have thus at last found an 
opportunity of following the example of the beetroot 
industry. 

In the EurojKJan beetroot countries the process of 
selection has been going on for generations. •The 
roots used to yield five to six per cent, of sugar ; now 
they yield thirteen to fifteen per cent. In 1908, a* very 
exceptional season, the average yield for the* whole of 
Germany was nearly seventeen per cent., and for 
Bohemia^ven more. This is a truly wonderful advance, 
entirely thanks to the producers of beetroot seed. By 
constantly selecting the richest roots for planting in 
their seed nurseries they have gradually advanced year 
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by year to this4)itch of perfection. The beetroot flow^ 
and seeds in its second year, so there is every opportunity 
for tliis process of selection. 

The beetroot plant is sown as early as possible, but 
not so soon as to run the risk of late frosts. The ground 
is prepared in the most thorough and scientific 'way 
because the crop, to be successful, must have clean 
land, well broken up, and in good heart as to the right 
kind of richness. To keep it clean during the growth 
of the young plant you may see, on a first-class farm 
in Germany or Austria, a band of labourers hoeing 
between the faint green lines of the baby plant long 
before weeds arc visible. This is the real way to stop 
weeds. The germs are turned up and left to die in the 
hof sun of May and June. If the crop has a nice moist 
spring, jilenty of sunshine in the summer, and a good 
long autumn, it will be a good one. A dry spring, 
wet summer, and short, cold autumn, will^give a short 
crop. But, worst of all is drought all through spring 
and summer, such as they had in 1904. That means a 
deficiency of more than a million tons of sugar in the 
European beetroot crop. We want great increases 
in the cane crops of the world to defend us against 
such disasters in the future. 

The roots begin to be ready for the harvest in late 
September and early October, and they are all gathered 
in by the middle of November. Those that do not 
go direct to the factory, have to be pitted till the factory 
is ready for them. The pit is constructed in a scientific 
way, witl^ proper ventilation, and a good covering. 
But the factories are so big now that they make short 
work of it, and have generally finished with their roots 
by the end of the year. The delivery of the roots to 
the factory was at one time a sad source of disputes 
and friction, but habit has pretty well overcome this 
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difficulty. Tlie farmers and the factory now understafid 
cach*otlicr better. The farmer is bound by contract 
to use the best seed, and the right kinds of manure 
and to deliver the roots clean and well triipmed. If 
Germany in a good year can make an average yie^d of 
nearly seventeen per cent, of sugar, it is certain that 
nothing but first-class roots have been delivered. The 
weight of roots to the acre varies in different countries. 
Germany averages between ten and fourteen tons, 
Austria much less. Russia cannot get beyond six to 
seven tons. 

The cane crop fortunately takes place at v ery various 
ti mr^ in, different quarters of the tropical regions, and 
tlKS does not flood the markets of the world with all 
its sugar at once. But Cuba, stimulatt'd by the United 
States' preference, now makes 3,000,000 tons of siigar, 
and as it naturally sent its sugar to the market where 
at one? time it enjoyed a preference of* about Is. 6d. 
per cwt., the American markets were flooded with 
Cuban sugar during the crop season. This led to the 
curious and abnormal fact that in the early months of 
tlie year the price of sugar in America was often Is. 6d. 
per cwt., and even mi)re, Ix'low what is called *the 
world’s price. The preference has nepv been reduced 
to Is. 2d. 

It may he interesting to note the dates at which the 
varibus crops of cane sugar begin. All the West India 
islanjls begin in January, except Cuba, which is a 
month earlier. In the United States the cane sugar 
districts •of Louisiana and Texas begin in Septem- 
ber. Mexico, like Cuba, begins in December. In 
South America, British Guiana has two crops,^May and 
October, while the Argentine gets to work in June. 
In the East, Java, a most important crop, begins in 
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May ; Formosa and the Philippines in December, and 
British India about the same time. Egypt wortcs in 
January, and Mauritius in August. August is also 
the crop* time in Natal. In Australia and the Fiji 
Islands June is the month. 




CHAPTER III 


CANE JUICE 

We now bof;in tlic main part of our suDjrct, tne 
extraction of the sugar from the cane or the beetroot. 
With the cane the first thing is, witfe all speed, to get 
the juice out of it and to get as much of it as possible. 
In primitive' days — or even nowin primitive countries — 
they crushed the cane between two vertical rollers of 
wood or stone, driven by bullocks or by hand. By 
this method they did not get half the juice, but the 
remains of the cane made good fuel for boiling the juice. 
In course of time iron rollers were substituted for wwd 
and stone, and were set horizontally, o The driving 
power for this more powerful mill was wind or water, 
as in the case of the old flour mill. The island of 
Barbadocs is not, like its neighbours, mountainous, 
and is, therefore, well suited to the use of windmills, 
especially as it has a fairly breezy climate. Many 
of these windmills may still be seen driving the 
sugar mills in that fertile, industrious^, successful and 
well-populated little colony. 

B\Tt a great revolution has taken place in most tropical 
sugar-producing regions. Extended cultivation soon 
requiicd new implements capable of dealing with large 
quantitie^^ of cane in an expeditious and economical 
way. The three-roller mill, driven by steam power, 
soon became the rule. This machine consists of two 
rollers placed side by side but with a space between, 
and another above them nearly touching them. The 
engine drives gearing which reduces and regulates the 
Speed of the three rollers to the required pace. The 
26 ' 
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lower rollers revolve in the same, the upper onejn the 
opposite direction. A travelling band or “ carrier " 
convoys the canes to the mouth of the mill, care being 
taken that they are so evenly distriljLited as to form a 
constant and uniform feed. The canes enter between 
the front roller and the upper one, only just space enough 
being left between the two rollers to ])ermit them to 
catch hold of the canes, and draw them through. Be- 
tween the two lower rollers, just below the centre of 
the circumference of the ujiper roller, is a metal plate 
which causes the crushed cane to turn towards the 
space between the back roller and the uj^per one, where 
it is again drawn in and crushed a second time. These 
rollers arc placed much closer together, because the 
already partially cnished cane can now be forc(;d through 
a narrower entrance. This double crushing may, if 
well done iH a sufficiently }X)werful mill, iixtract sixty 
per cent, of the juice in the cane. This had to be 
improved upon if cane was to compete with beetroot. 
The arrangement now is a combination of three of 
these three-roller mills set tandem fashion, with carriers 
tr> convey the crushed cane from the first to the second 
and from the second to the third. It might be imagined 
that when tfie crushed cane, called megass — or, in 
French, bagasse — ^issucs from the third mill it has lost 
all its juice. Unfortunately, this is not so, and therefore 
other expedients have been adopted to still further 
reduce the quantity of sugar left in the mega^. The 
rollers in the second and third mill are pjaced closer 
together in order more completely to squeeze the now 
attenuated strips of crushed cane. Those mills are 
also driven at a slightly slower speed. But important 
additions have of late years been made. It was found 
that the first of the two crushings in the front mill did 
not^do much more Jhan break the outside rind of the 



2 ? 


SUGAR 


cane, and that a larger quantity of cane could ]ye worked 
with ttie same ix)wer if the cane could be cut or torn 
up to a certain extent before entering the first rollers. 
Cane cutters or “ shredders ” were, tht rcfoiv?, intro- 
duced in front of 'the triple arrangement of mills. An- 
other and i)erhaps Ix'tter contrivance was afterwards 
adopted, a pair of rollers with V-shaped Corrugations, 
which slightly break the canes, and thus enable them 
to be more thoroughly and quickly crushid in the 
first mill. * 

But still there was too much sugar left in the final 
megass. The next scheme, thendore, was to i'-(»ur 
water on the carriers Ixitw'ccn the first ami second, 
and^he second and third mills. This water, if properly 
sucked up by the megass, dilutes the juice and, therefore, 
the juice in the final megass, being thus diluted, contains 
less sugar. Dilution of the juice is, of course, objection- 
able, because it involves the consumption of more fuel 
in the subsc-quent cvajioration. Very careful calcula- 
tions are, therefore, necessary, based on the \Mlue of 
sugar and the cost of fuel, in order to arrive at the ])oint 
where saving of sugar costs more than the value of the 
sugar saved. To reduce the dilution as much as possible 
it is now customary to use the diluted ^uice from the 
last mill to wash — “ macerate ” it is called — the megass 
on its way from the first to the second mill. A careful 
note bl the density — specific gravity, tested by the 
hydron^eter — is taken at the last mill in order to main- 
tain uniformity of maceration, and to make sure that 
the dilutiofi does not exceed the calculated maximum 
to be permitted. 

The exhausted megass goes straight to thee boiler- 
house for fuel. The great improvement in special 
boiler furnaces for the consumption of megass now 
generally enables cane sugar factories to raise all the 
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large jquantities of steam required for evaporation and 
driving without the use of any other fuel — a great 
advantage for cane over beet. 

The juice is c^ight in a trough below the mills ^nd 
flows to a vessel where it is roughly strained from the 
quantity of finely divided cane fibre whioh falls down 
with it, and is then jnimped up to the clarifiers. 

Cane juice is a substance of somewhat complex 
cliaracter. The juice from the first miU is comparatively 
pure, limpid and of a light colour. But the continued 
crushing in the second and third mills brings more 
impurities into it. The colouring matter from the 
rinjJ^of the cane gets into it ; so do the organic salts, 
gums and albumen, all of which make it more and 
more viscous and quite imj)ossible to filter or evaporate 
without previous very careful and complete clarification, 
a matter for consideration in a following* chapter. 

A good ripe sugar cane contains, on the average, about 
seventy-five j'Hjrcent, of water, twelve to fifteen percent, 
of crystallizablc sugar, one to one and a half per cent, of 
uncrystallizable sugar, ten per cent, of fibre, less than 
one per cent, of incombustible matter — called “ ash,” 
— and less than one jx'r cent, of organic acids, gums and 
albumen. The ash consists of very varying proportions, 
according to the nature of the soil and of the manures, 
of silica, jxjtash, lime, magnesia and soda,, .mentioned in 
the order of their imiwtance, silica and potash being 
the ifiain ingredients. The silica exists mostly in the 
form of silicates of an alkaline base. The alkaline 
bases, mostly potash, are also in combination with 
organic acids, which disappear on incineration^ or with 
phosphoric and sulphuric acid, and^ chlorine, all of 
which constitute part of the ash. 

It is now necessary, before going further, to explain 
the nature of the three kinds ^of sugar contai^ied in 
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the sugar cane, one crystallizable and two, called 

uncrystallizable.” These are only rough and ready 
expressions for which more accurate words have now been 
substituted. But an explanation ,of the difference 
between the three kinds of sugar, and of their proper 
names, requires a brief preliminary descrii)tion of the 
way in which the quantity of these sugars in cane juice, 
or any other sugar solution, is determined. 

The polariscQpe is an interesting instrument, and its 
use in every sugar factory or refinery, and also in every 
commercial transaction in raw sugar, is now universal 
and essential. Its construction is based on two facts. 
The first is that when light passes through (^tain 
crystals, calc spar for instance, if the crystal be properly 
adjusted the light is divided into two rays one of which, 
has become “ polarized.” This means that the light 
ceases to b(i diffused equally in all directions, but only 
shines in one plane. The second fact is that if this 
ray of polarized light be passed through a solution of 
crystallizable sugar its plane will be deflected to the 
right. 

• The business of the polariscope is to measure the 
extent of this deflection, and thus detect the quantity 
of sugar contained in the solution, a very ingenious and 
complicated process. The general facts can, perhaps, 
be given without too many technicalities. li light 
were made to pass through a properly adjusted crystal 
and thus converted into a polarized ray, and* if this 
ray were then intercepted by another similar crystal, 
similarly adjusted, the polarized ray would pass freely 
through the second crystal. But if, between the two 
crystals, were inserted a tube containing a solution 
of sugar the light would no longer pass through the 
second crystal because the plane of the ray would have 
been deflected by ^the sugar. The second ^crystal 
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would have to Ikj turned until it arrived at tlie angle 
to whffcli the ray had been delU cted. When the light 
had fully rcaj)i)ear('d, the angle through which the 
crystal had been turned would indicate the. amount 
of dijflcction. Afl instniment could be imagined* in 
which the scale should be so adjusted, and the parts so 
constructed that tlie zero should be the jX)int where, 
with pure water in the tube, the two erj^stals coincide 
and the light passes through ; and the one hundred 
j)oint shoulil be that to which, with if fixed weight of 
pure sugar dissolved in a fixed volume of water in the 
tulx}, the crystal ^^'ould exactly arrive in order to trans- 
mit the full light of the deflt'cted ray. In practice, 
it is*hecessary to adopt a mon' ('omplicated arrangement 
in order to secure accuracy, rkdween the tube and the 
second crystal is ins(‘rted a “ comix'iisator ” con- 
striictetl of two wedge-shaped crystals, which can be 
shifted a('ross each other by means of a* screw until 
they exactly cornpeusati* or neutralize the deflection 
caused by the sugar, and allow the ray once more to 
pass through the second crystal. The screw at the same 
time moves a vernier scale on which the ojx^rator can 
read off the jxrceiitage of sugar contained in the tube. 
But this does not give absolute accuracy because the 
exact point of maximum light or maximum darkness 
is difficult to detect. Behind the polarizing crystal, 
between it and the tube, is therefore inserted a plate 
of qujytz, made of two plates joined together side by 
side, with their axes opjwscd, the one from right to 
left and tfle other from left to right, the join being a 
perpendicular line in the centre. The eye of the operator 
now secs, when the ray is not deflected, a field of^miform 
colour. But when the ray is deflected by the sugar 
he sees the field divided by a sharp perpendicular 
line into two different ‘colours. As he moves the 
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compensator tR^'colours become more uniform, and when 
an absolute uniformity of colour has been restored he 
reads dff on the scale the percentage of sugar. This 
method gives great accuracy, but the instrument has 
now been sui^erseded — jx.*rhaps in the interest of those 
who are colour blind — by one in which shadow is sub- 
stituted for colour, which is said to bt; still more 
accurate. 

Thus is the quantity of crystallizablo sugar accurately 
determined in the laboratory. The otjicr varieties of 
sugar, called uncrystallizable.liave an avidity for oxygen ; 
their quantity is therefore determined by measuring 
the quantity of a standardized solution of oxide of 
copper (cupric oxide) wliicli is reduced ” by the 
sugai^solution to the insoluble form of cuprous oxide, 
which contains less oxygen. The uncrystallizable 
sugars are therefore called “ reducing sugars.*' They 
generally exist in the form of equal quantities ot dextrose 
and levulose, which mixture is created by the action 
of acid and heat on the crystallizable sugar, which is 
now called sucrose. This mixture is called “ invert 
sugar '* because it deflects the polarized ray to the left 
instead of to the right. . 

But dextrose and levulose also exist separate in 
varying small quantities in the sugar cade. Dextrose 
is so called because it deflects the ray to the right , but 
not so much as sucrose. Levulose is so called because it 
largely deflects the ray to the left. Dextrose is produced 
in large tquantities for industrial purjx)ses by the action 
of acid on the starch contained in grain, and is called 
glucose. Maize is generally used for the purpose, and 
the United States is the largest producer. In that form 
it is a dull greyish white viscous substance v^ith a 
sickly-sweetish taste. It is also produced in a solid 
form. Levulose is also called fructose or fruit sugar. 
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l^does not appear in sound ripe canes, but tan be found 
in unripe or overipe ones. Dextrose exists in both 
ripe and unripe cane, and is also found in many other 
plants. But the existence of dextrose and levulose as 
separate substances is a mere nothing compared with 
the»quantity of them produced by the decomposition 
of sucrose into “ invert sugar.” This is the “ golden 
syrup ” and*also the “ brewers’ sugar ” of commerce. 
If very pure it has the appearance and flavour of honey. 
Honey itself is invert sugar. 

All these sughrs arc called ” carbo - hydrates ” 
because they consist of carbon combined with hydrogen 
and oxygen in the projortions in which those two 
elements exist in water. They are formed by the 
tissues of the leaves of the sugar cane, under the infli^nce 
of the light of the sun, combining the water of the 
plant with the carbonic acid of the atmosphere. The 
stronger the light the more rapid the })rocess. Sucrose 
is created an*d conveyed to the stalk. If the process 
is too rapid during the daytime starch is stored up, 
and this in the night season is converted into dextrose. 
Part of the sucrose may also Ix^ inverted and thus a 
little levulose added to the dextrose. The respiration 
of* the plant requires these “reducing sugars,” 
converting the^n back to water and carbonic acid. 
Some of the sugars are conveyed to the green top of the 
growing plant, and further inversion takes place to 
assist the vigorous growth by vigorous respiriftion. 
The reducing sugar also assists in the fonnation of the 
fibre of the cane, and some of it combines with nitro- 
genous substances to form albuminous matter. As 
the plant ripens and the leaves begin to fall the vigorous 
respirati«)n slackens, less reducing sugar is required, 
and the sucrose is stored up in the cells of the pith of 
the cane. A growing cane, therefore, contains much 
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reducing or iinrrt sugar— for growMg 

purposes, wlelf a lipc ( ano contains suciose with a very 
small adniixtiirt' of inviTl sugars. When the lower 
leaves die the sik n^se is increased only from the action 
of the l(‘aves wlych remain at the top, and the tjme 
comes when tliere is no further increase. That is the 
|X)int of ri])eness. After that the heat of* the sun has 
no further creative* effect, but would, if the cane were 
not cut, iH'gin, with the help of the acids in the cane, 
to convi rt sucrose into invert sugar. • 

The contents of the cane juice as it flows from the 
mill can be stated roughly, but of course it varies 
greatly ae('oiding to the (juality of the cane, and that 
is \^y \-arious in different countries and soils. The 
varjalion also arises from tlu' state of ripeness of the 
cane. Ihre are figures of the analj^sis of cane juice 
which lijis ratlirr more uncrystallizable sugar than it 
ought to lia\e if it were ])erf<‘ctly ri])e, bu4 they suffice 
to indicate the proportions of the various constituents 
of the juic('. 'they also illustrate the impurity of the 
juice from the second mill as compared with that from 
the lir^t. They are taken from Prinsen Geeiiigs’ 
smaller w oik on cane sugar, i>ublished at the office 'of 
The Sugar Vane, Altrincham, 1902. 

Sucrose, 16*49 i)cr cent.; glucose, I'bS; ash, 0*28; 
gums, 0*125; albumen, 0*025; free acid, 0 048. The 
density l)y the Ihi-x hydrometer w'as 19*2. This hydro- 
meter piofesses to indicate the total quantity of dry 
substahee in solution. The quantity of sucrose, per cent, 
of total dry substance, is, therefore, 85*9. This is 
called " the quotient of jmrity.” This is the analysis 
of the juice as it flow^ed from the first mill. That of 
the juice, without maceration, as it flowed from the 
second mill gave the following changes. About the 
same sucrose. Rather less glucose. Ash increased to 
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0*41. Gums increased to 0*346, just three times as 
much. Albumen increased to 0*092, nearly four ^imes 
as much. Free acid increased to 0*072. Quotient of 
purity rcfiuced to 84*4. The reason why the glucose 
was* less is because the top part of \he cane, which 
contains the largest amount of glucose, and which is 
the softest part, had been more thoroughly squeezed 
by the first mill than the harder parts of the cane. The 
third mill gave a purity quotient of 84. The colour 
of the juice from ftie first mill was light, from the second 
dark, from the third very dark. The word glucose 
is here applied to all reducing sugars or invert sugars. 

The extraction of juice by the Diffusion process 
will be described in the next chapter, when deSRng 
with the subject of beet juice. It is one of the most 
interesting subjects connected with sugar production. 



CHAPTER IV 


BEET JUICE 

Fortunately for the producer of beetroot sugar his 
raw material, the root, will keep fairly well, so he is 
able to make sure of a constant and^ sufficient supply 
from the day he lx‘gins work until his last load of roots 
comes in. Tliis is of immense advantage in the working 
of such a delicate article as sugar juice. Interruption 
of ^ork is a most ruinous proceeding, but it must 
sometimes happen in the case of the sugar cane. 

The roots have to be delivered to the factory as free 
as possible from soil or stones, and thoroughly trimmed 
as to the crown and the rootlets. They go straight 
to the washing machine where they are completely 
cleansed. Their next visit is to the weighing machine, 
because in some countries the duty was levied on the 
weight of th(‘ roots. In any case, the manufacturer 
must know the exact weight of the roots he works, and 
the knowledge is also necessary for fiscal statistical 
purposes. 

Then comes the extraction of the juice. Fifty 
year^ ago this was done by tearing the roots into pulp 
in a powerful machine, and then squeezing the juice 
out df the pulp by hydraulic pressure. It was an 
interesting process to watch. The number of hands it 
employed was remarkable. There was a constant 
rushing about of people in a hurry ; first to fold up 
the pulp in cloths and place it on the trays to go to the 
pfess : then the carrying of these trays and adjusting 
them, one above another, on the press. And while 
this was going on an opposite gang was as busy removing 
38 
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the pressed pulp from another press, disposing of the 
pressed cake of valuable cattle food, and running for 
more pulp to recharge the second ])ress. And so on 
for all tllfe row of presses. 

The trouble and exjDense of this method of work 
soon led to the invention of various kinds of continuous 
presses, which did the work without all this expenditure 
of labour and loss of time. Some of these presses did 
their duty fairly ^wcll, and were regarded at the time 
as the height of perfection. 

But a great revolution was approaching. In the 
year 1860, Julius Robert, sugar manufacturer at 
Seelowitz in Austria, successfully put into practical 
form an entirely new method of extracting the juice 
from the beetroot, called the Diffusion process. His 
success was complete. All the sugar factories in Ger- 
many and Aijstria gradually adopted it, and in little 
more than ten years its use had bx'come universal in 
those two countries. In some parts of a beetroot 
factory of to-day, instead of pandemonium you would 
find almost silence. You begin to wonder where the 
wo^jemen are, and where is the sugar juice. You see 
a vast room, full of tall cylindrical vessels armed at the 
top with a complicated regiment of valves, and appar- 
ently doing nothing. You hear, indeed, one machine 
making a slight noise on an upper floor, but you, see 
no one until, perhaps, a Solitary man begins to manipu- 
late one or two of the valves. That is the onlj/* sign 
of life which you can, at the first glance, dete(^t in that 
very important wing of the establishment. 

This process of Diffusion is so interesting, and has 
had suclf an important bearing on the success of the 
industry, that it must be described in some detail. 
It was found, some sixty years ago, that when two 
liquids of different densities are separated hy a 
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membranous partition a process of diffusion takes place, 
the denser passing into the lighter, and the lighter 
into the denser liquid. This occurs in spite of the fact 
that the membrane is not a filtering medium. It 
was also found that if the denser liquid contained in 
solution a mixture of crystallizable and uncrystallizable 
substances, the former would diffuse freely into the 
lighter liquid, while the uncrystallizable would hardly 
diffuse at all. This phenomenon was called osmosis, 
or osmose. The diffusion of the crystallizable sub- 
stances into the lighter liquid was called exosmose, 
and that of the lighter into the heavier liquid, endos- 
mosc. The easily diffusing substances were called 
crystalloids, and the others, such as gum, albumen, 
gelatine or glue [colic) were called colloids. If, therefore, 
there should be on one side of the membrane a quantity 
of the juice of the lx;etroot or the cane, containing 
crystallizable sugar mingled with many gummy and 
gelatinous substances, and on the other side water, 
the solution of sugar would diffuse into the water, and 
the water into the sugar juice until the liquids on each 
side of the membrane became of the same density. 
If the water containing the sugar were then drawn 
off and fresh water substituted the ' diffusion would 
recommence, and this process might be continued until 
the, whole of the sugar had passed away in the form of 
a nearly pure solution, while thfe impurities would remain 
alon« in the solution which was originally sugar 
juice. T^he membrane may be animal or vegetable — 
parchment paper, for instance, answers the purpose. 

But in nature the walls of the cells of plants form 
a diffusing medium. The sugar in the beetroot or the 
cane exists shut up inside the cells. It was found that 
it could be extracted in the way described above, by 
diffus^ion. 
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The apparatus for doing so is constructed and worke*d 
in th^ following way. A number of large vertical 
cylindrical vessels are ranged either in rows or in a 
circle. They are furnished with a well secured man- 
hole at the top, and bottom, and with pipes wlych 
convey hot water to each vessel, and others which convey 
the liquid from each vessel to its next door neighbour, 
passing on their way through a heater which keeps the 
liquid up to a certain temperature. The pipes are 
arranged so that the liquid can be passed from one 
vessel to another either at the top or the bottom, or 
can be drawn off when the process of diffusion is com- 
pleted. On the floor which commands the top of this 
battjivy of vessels are the valves by which the man in 
charge is able to conduct the ojxjrations. On an upper 
floor is the machine which cuts the roots into slices, 
all of the same size and shajxj, so that they can lie in 
the vessels without getting jammed • together, but 
leaving room for the water to flow freely round them. 
If the battery is arranged in a circle the slices from alx)vc 
can be directed by a revolving shoot into any one of 
the vessels. On the upper floor is also the hot-water 
tank, situated sufficiently high to give the necessafry 
pressure for the circulation of the liqqid through the 
vessels of the diffusion battery. 

Let us suppose that all the vessels (8, 12, 14 or 16, 
as the case may be) are filled with slices, and the openings 
at the top through which the slices have been shot 
securely closed. Hot water from above is then turned 
on to the first vessel until it is full. Diffusion of the 
sugar takes place, and the density inside and outside 
the cells begins to approach to uniformity. Be^pre the 
diffusion seriously slackens its pace the water — ^now 
a ^eak solution of sugar— is passed on to the second 
vessel, after traversing the intermediate heater, and 
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meets with fr^h slices. Here the density of the juihe 
in the cells exceeds that of the weak sugar solution, 
and diffusion goes on briskly. The process is con- 
tinued through about half a dozen vessels. The solu- 
tion of sugar when it has travelled so far is so negirly 
of the same density as the juice in the cells, that diffusion 
practically ceases. The sugar solution — cailed diffusion 
juice — is, therefore, drawn off, and goes to a measuring 
tank, and thence to the clarifiers to commence the 
defecation process. We now have s^ vessels of the 
diffusion battery of which it may be said roughly that 
in the first the slices have lost nearly half their sugar, 
in the second they may have lost about a quarter, 
and so on up to the sixth whore very little sugar has 
been diffused out. 

When the weak sugar solution left the first vessel 
fresh water was turned on, and followed in the round. 
A fresh exhaustion of the slices results, .tlic process will 
finish at the seventh vessel, and again the contents 
of a vesselful of diffusion juice will be measured and 
go to the defecation. We can imagine the process 
continued until the whole battery of vessels is at work. 
The liquid is circulating under pressure the whole time, 
but when the moment comes that the slices in No. 1 
arc exhausted all its connections are burned off, the 
pressure is transferred to No. 2, the man-hole below 
in Nq. 1 is opened and the exhausted slices are shot out 
by means of compressed air. it the battery is circular 
there is a pit in the centre towards which the opening 
at the bottom of each vessel is directed, and which 
receives the wet exhausted slices. That the slices 
may be loosened, in order to be more easily ejected, 
the last charge of water to that vessel is directed from 
the bottom upwards. The vessel is at once refilled 
* with fresh slices, and becomes the last instead of the 
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fist of the series. Tliis is, roughly, fhe method of 
working the diffusion battery ; but the rate at wjiich it 
works, how often each vessel is filled and emptied, 
and how^ quickly the diffusion juice is passed from one 
to ^nother, are matters which require most accurate 
regulation and supervision. 

The diffusion juice is, of course, much jmrer than 
the cane juice which, as we have seen, is sadly s^x^iled 
by the violent crushing to which the cane is subjected 
in powerful modern cane mills. The diffusion juice 
contains the sugar and some portion of the salts of the 
beetroot. It may also contain small traces of the 
gummy and albuminous impurities, but the bulk of 
them remain in the cells of the exhausted slices^ Of 
course, in the process of cutting the slices a certain 
number of cells are broken, and from those broken cells 
the impurities must find their way into the diffusion 
juice. • « 

The superiority of this process over the crushing 
of the cane, as described in the last chapter, is so striking, 
that it may well be asked w'hy cane mills have not been 
superseded by diffusion. Many cane sugar manufafc- 
tuftrs have asked themselves the same question, and 
some have answered it by putting up a diffusion plant. 
But it cannot be said that the experiment has been 
altogether satisfactory. The cutting of the cane into 
slices is not a very easy operation, but that objection 
might perhaps be waived if other things went well. 
Diffusion involves dilution of the juice to the Extent 
of at least twenty per cent. Maceration btjtween the 
mills of a triple cane mill ought never to create a dilution 
of more than ten to fifteen per cent. This extra dilution 
in the diffusion process is a serious thing with a cane- 
sugar factory which relies on its megass for the whole 
of its steam-raising fuel. Moreover, the megass left 
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from the diffusion battery of a cane sugar factory fs 
very inferior to ordinary megass as fuel, and requires 
pressing and drying before it can be used. This is a 
rather fatal objection. Again, a beetroot faclpry need 
never, or hardly cover, stop for want of roots; bu;t a 
cane factory may often have to suspend work for want 
of canes. With mills this is easily done, but with 
diffusion it involves considerable loss. Suddenly to 
stoj) a diffusion battery for want of raw material means 
that all the juice in the batter}^ mos^ of it very thin, 
must be worked up as it is or a considerable loss of sugar 
incurred. A diffusion battery requires great regularity 
in the quality of the raw material. But a cane mill 
is obliged sometimes to work up a large extra quantity 
of damaged cane in a hurry. With mills this can be 
done, but it would be impossible with diffusion. 

Diffusion can, under favourable circumstances, ex- 
tract ninety-five per cent, of the sugiir*in the canc. 
Mills are now so much imjn'oved that, with all recent 
appliances, they can get more than ninety per cent, 
of the sugar in the cane. The reason for adopting 
diffusion is, therefore, not so strong as it was some 
years ago, and is more than counterbalanced by the 
disadvantages. , 

There are several cane sugar factories in various 
countries that have tried the diffusion process. The 
mostr remarkable instance is fhe late Mr. Minchin’s 
factory at Aska in Madras. The writer of these lines 
made an extended tour of the European beetroot 
districts with Mr. Minchin as far back as 1871, and on 
that occasion they paid a visit of several days to Mr. 
Robert, the inventor of the diffusion process^, at his 
home at S4elowitz in Austria. Mr. Minchin knew him 
well, and had already been working the diffusion process 
at Aska for some years. As the process was only 
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invented in 186U Minchin must undoubtedly have been 
the earliest pioneer of that invention in the cane^ugar 
industry. He stuck to it bravely for more than thirty 
years, and possibly it may be still working. 

TJie exhausted beet slices from the idiffusion battery 
are, of course, saturated with water which has to be 
pressed out. • They are then either at once delivered 
to the farmer for cattle food or stored in pits till wanted. 
In the latter case they ferment, and are said to be 
preferred by the cattle in that state. Recently various 
methods of artificially drying the pulp have been 
adopted and will, no doubt, become general. The pulp 
makes a very good cattle food if judiciously mixed with 
chopped straw or hay. The writer has seen it i^ixed 
with the molasses of the factory, which seems a very 
natural and reasonable plan, and also a good way of 
utilizing a by-product which fetches a very ])oor 
price in the*nwirket when sold tor distilling or to 
the special factories which extract its sugar by chemical 
process. 

The well-knowm inventor, Steff(’n, has suggest(*d the 
idea of extracting less than the maximum quantity of 
sugkr from the roots, and drying the resulting pulp, 
rich in sugar, ^lich ought to obtain a high price for 
cattle-feeding. The suggestion has not yet been adopted 
on any considerable scale. 

A combination of crjishing the sugar cane in» the 
usual way and then treating the megass in a diffusion 
battery, called the Naudet process, has recently attracted 
some attention. Sixty-five per cent, of thi juice is 
first extracted in the mill, and the megass is then loaded 
into thejiiffusion battery. Tiie juice, heated and mixed 
with lime as if it were going to the clarifiers, is then 
poured on to the megass, and transferred from vessel 
to vessel as in the diffusion process. This process 
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dispenses with the elaborate clarifying and filtering 
operations. 

Tlie following analysis of the beetroot is given in 
Horsin-D^on’s book of 1894, “ Le Sucre et Vindustrie 
Sucri^re.” Watj^r 80 per cent., sugar 15, cellulose ^nd 
woody fibre 1, gummy matters 0 6, albumen and other 
nitrogenous substances 1*6, other organic substances 1, 
mineral matters 0*8 {^er cent. Since then the average 
percentage of sugar has risen in many countries 2 per 
cent. Even the sugar actually extracted has risen 
in some favoured districts to more than 16 per cent, 
in a good season. This beats cane sugar hollow. But 
then the beetroot farmers only produce on the average, 
in lie most favoured countries, 10 to 14 tons of roots 
to the acre, whereas the sugar cane is produced at the 
rate of twenty to forty tons to the acre. The sugar 
cane in Java, that most successful sugar-producing 
country, cannot be said to contain, the average, 
more than 12 to 15 ]icr cent, of sugar, and the quantity 
actually extracted does not, on the average, exceed 
10 J to 10} per cent. But, as has l)een already stated, 
they produce in Java, on the average, more than four 
tons of high-class sugar to the acre. The avefage 
production of European l^eetroot suggr is well under 
two tons to the acre. 

There is one peculiarity of the l)eetroot juice which is 
of great importance: it contains no uncrystallizable 
sugar. Good raw beetroot sugar, therefore, is entirely 
free from what is roughly called glucose. The juice, 
moreoverv is not acid and, therefore, does not become 
inverted so rapidly as cane juice. Here beet has a great 
advantage over cane. But in some of our sugar, colonies, 
Jamaica and Demerara for instance, the final product, 
niolasses, which of course contains, among other 
things, the invert sugar existing in the cane and largely 
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increased in the process of manufacture, is converted 
into rum, which is a valuable by-product of the industry 
in those countries. 

As to ‘the extra purity of diffusion juice in a cane 
sugar factory, as compared with mill *j nice in the same 
factory, Noel Dcerr, in his excellent book (1905) “ Sugar 
and the Sugar Cane,” ^ gives the figures from a Cuban 
factory working mills and diffusion side by side. Some- 
times the ingredients of a sugar solution arc defined 
roughly under only two designations — ” sugar ” and 
“ non-sugar.” The object of a sugar factory is to get 
out as much sugar and as little non-sugar as jiossible. 


Non-sugar \ 

Breaker 

201 

Mills 

” 17 t'Miir“ 

2-25 

2nd Mill 

2-54 

Difysion 

1*32 

per cent. | ^ 
Purity quoticnr 

89.7 

87-8 

86’5 

90'3 


The difference is not so striking as might be expected. 


^ Published by Norman Rodger, 2 St. Dunslan’s Hill, E.C. 






CHAPTER V 


CLARIFICATION 

The speed with which canes should be bibught to the 
mill to be crushed, so as to avoid the danger of rapid 
changes in composition, is still more important with 
the juice itself after its extraction from the cane. It 
contains many kinds of impurities, and the more com- 
plete the extraction the greater is the amount of 
'impurity. Among other things there are the germs of 
fermijitation which would at once commence if the 
juice were not speedily subjected to the operations 
of clarification and defecation. 

To go back again to primitive methods, such as 
still exist in primitive countries like** British India, 
China, the Philippines, and even some parts of Brazil, 
the juice is at once poured by the small native grower 
into an iron pot over a wood fire ; wood ashes and lime 
are added, which create scum. This is skimmed off 
the top until it ceases to rise, and the clear juice is tlfen 
allowed to boil until it reaches the poiit where it will 
crystallize when cooled. When cold the crystalline 
mass is removed, and is ready for the market. In 
India®it is called Gur or Jaggery ; in the Philippines, 
Taal or Zebu, or Ilo Ilo, according to the district from 
which it comes. In Brazil it has many strange names, 
but here it* was called by the name of the port of ship- 
ment, Pernams (Pernambuco), Bahias, Maceios, and 
so on. Those from India, Manilla, and China are dark 
brown masses of sugar and impurities mixed up together. 
These sugars, and those from Brazil, used to come to 
this country in considerable quantities from time to 
.so 
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time when prices were good, and formed no small part 
of the raw material of some British refineries. • 

In our West Indian Colonies the process of clarifica- 
tion was carried on, and still continues in some places, 
in apsimilar but much superior fashion? The “ Copper 
Wall” was universal sixty years ago in the West Indies. 
It is simply a row of copper basins, with a blazing fire 
underneath them going the whole length of the row 
and then up the chimney. The juice, much purer 
than that from Ithe }X)werful modern mills with all 
their appliances, contained nevertheless much albumin- 
ous and gummy matter which must be removed. The 
copper wall combined clarification and crystallization. 
In the first copj^er milk of lime was added, and the feum 
skimmed off ; in the succeeding coi)|'K.‘rs, to which the 
juice was ladled from No. 1, a further skimming or 
brushing took place, and when the juice reached the 
last of the six*(.^')pers it had Ix'come thick enough and 
pure enough to crystallize when cool into an excellent 
raw sugar, called muscovado, the principal raw material 
of the British sugar refiner sixty years ago. 

But new appliances, , in the course of time, took the 
place of the copper wall. The vacuum pan was invented 
for carrying oulPa more perfect kind of crystallization. 
Then came the European beetroot industry, which 
introduced many varieties of clarification and defecation. 
Capable men took up thecubject and gradually dcvelSped 
a really scientific system of dealing with sugar juice. 
Lime was still the basis of the system, but it was no 
longer used in a haphazard or rule-of-thumB manner. 
Lime is absolutely necessary, especially with canc 
juice, which is naturally acid ; but though it removes 
impurities it is liable to create more than it removes 
by forming lime compounds very detrimental to the 
subsequent crystallization. The beetroot factories 
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proceeded to get over this difficulty by introducing 
carbonic acid gas into the defecating pans, which pre- 
cipitated the excess of lime in the form of insoluble 
carbonate. The cane sugar manufacturers are learning 
the lesson from' their European competitors, and are 
now beginning to practise, in countries where science 
reigns supreme, as complete a system of defecation 
by lime and carbonic acid as can be found in the most 
up-to-date beetroot factory. 

We must skip over as lightly as possible the inter- 
mediate processes which preceded the perfected methods 
of to-day. The copper wall was superseded by an 
operation completed in one vessel, where the juice was 
heat»..d by steam, the lime scums removed from the 
surface and partly allowed to fall to the bottom of the 
vessel, from which they were subsequently removed, 
the clear juice being run off for concentration in the 
vacuum pan. Another method was to'Eeat the juice in 
a six^cial juice heater and then, when the air bubbles 
had thus been removed, run it into the defecating pan 
where lime was added, the lime and impurities all falling 
to the bottom in the absence of air bubbles, and the 
dear juice being decanted. 

In all these various processes the ‘important point 
is to hit off the exact quantity of lime necessary. Too 
much lime would be worse than too little. But even 
when exactly the right quantity is used it does not 
remove all the impurities. Many modifications were 
introduced, continuous defecators were invented, new 
methods of heating the juice before entering the defecator 
were adopted, but no really satisfactory results are 
likely to be obtained until the lessons taught in the 
bqptroot factories are learned and applied. The pre- 
liminary heating of the juice before defecation not only 
drives out the air bubbles but, what is much more 
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important, co’agulates the albumen. The addition*of 
lime, in the defecating pan not only neutralizes the 
acidity of the juice but also combines with the albumen 
and creates flocculent precipitates which carry down 
with them a poi;tion of the gummy impurities and^also 
all suspended substances, such as fibre, wax, colouring 
matter, and the dirt which had adhered rto the canes. 
The albumen is almost if not entirely removed. The 
gums and pectine, a gelatinous substance akin to gum, 
are reduced to about half their quantity, and the 
quotient of purity is raised about two per cent. 

But great skill and care are necessary in this process 
of clarification. Too little lime fails to carry away all 
the,, acids, albumen and gummy matters, and the 
precipitation is imperfect and slow. Too much lime, 
on the other hand, attacks the glucose, combines with 
the resulting organic acids and forms viscous substances 
very injurious not only to the subseqii^ crystallization 
but even to the body of the sugar itself. The exact 
point of right quantity can be ascertained by rough 
experiment easily carried out, but it all deixinds upon 
the oix*rator that this shall be done correctly. In mak- 
ing raw sugar for the refiner the object of the operator 
is to keep the juice as nearly neutraj^as possible, but 
with a slight tendency towards alkalinity. This secures 
that the resulting sugar, when crystallized, shall not be 
acid and, therefore, shall not ^deteriorate in quality. 

But there is much sugar made now, roughly called 
“ DeWrara sugar,” which is intended to be consumed 
in the fiHrm of raw sugar. Large quantities of sugar 
were, in former days, consumed in the raw state. They 
were the superior kinds of muscovado sugar, from 
Barbadoes, Jamaica and Porto Rico. It was only 
the lighter coloured varieties with a yellowish tinge 
which were good enough 'for the grocer. They w'ere 
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s\feet and fragrant, with a pleasant ilavour ofj[the 
sugar cane. But when the home refiners produced 
yellow sugar with a pale primrose tint the poor old 
muscovadoes were thrown rather into the shade. Then 
came the new raw sugars from our colpny of Demerara 
which soon cut out all competitors. They were crystal- 
lized in the vacuum pan and had a large bold crystal of a 
pretty yellowish tinge. Trinidad followed the example 
of its neighbour, then came St. Lucia, and now many 
more imitators. « 

There is no secret now as to the method of preparing 
the juice for making this sugar. A few Words are 
sufficient to give the general reader an idea of the 
special preparation of the juice when “ yellow crysfels ” 
are to be made. There is a gas called sulphurous acid, 
the product of burning sulphur, which has the property 
of bleaching vegetable substances. In the days when 
sulphur matek^ existed boys used to light one and 
hold a flower over the smoke to see it turn white. The 
cold juice from the mill, heavily limed, is pumped to 
the top of a tower or vertical box, where it runs down 
the inside over a series of perforated trays which scatter 
the^uice in a shower. Sulphurous acid gas is intro- 
duced at the Ixjttom under pressure, so that the juice 
and the gas thoroughly mingle. While the juice is 
descending the gas is rising to the top of the tower. An 
alternative system is to J)low the gas through perforated 
pipes into the bottom of a tank full of cold limed juice. 
The effect of these processes is to nearly neutralize the 
lime with sulphurous acid. The viscosity k greatly 
reduced and the subsequent work of crystallization 
and curing ” greatly facilitated. The juice must 
not be heated until neutralization is nearly complete. 
The action of the acid on the cold limed juice is to bleacli 
it, and to break up the organic soluble sdts, substituting 
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insoluble sulphites. The resulting juice, being now 
acid, is bright in colour, but in order to maintain this 
colour up to the time of crystallization it is necessary 
to keep it rather on the acid side of neutrality. If 
there is any fcareof alkalinity, phosphoric acid is used 
in the defecator, which ]>recipitates any excess of lime. 
Of course, great skill and experience is 'hecessary in 
carrying out this special 2 )rocess for the purpose of 
I)roducing bright yellow crystallized sugar, first by 
maintaining the bright colour of the juice and, secondly, 
by avoiding the danger of “ inversion ” in its slightly 
acid state. When all precautions are properly taken 
the result is a bright yellow sugar which fetches a fancy 
price#; but if not, the j^roduct will be a dingy yellow 
or even grey sugar, and will not be a success in the 
market. When there is a poor demand for yellow sugar 
the factory goes back to the ordinary defecation process 
and makes “ refining centrifugals ” fof*<J51e to refiners. 
The cost of production is less, and the yield of sugar 
is generally rather better — and there is always a market. 
In some factories it apjiears that the treatment of the 
cold juice with the acid precedes the liming of the juice, 
api)arcntly a still more dangerous process. It is Said 
that yellow crystals are more difficult«to produce now 
that more powerful mills produce a juice of less purity. 

We now turn to the clarification and defecation of 
the beetroot juice, and must ^nter on a brief review 
of the processes which led up to the present perfected 
system of what is called “ carbonatation.” The juice 
of beetroot, like that of cane, contains certain impurities 
which have to be removed before the juice is fit for 
filtration, evaporation and, finally, crystallization. 
Fortunately it contains no glucose and, therefore, there 
is no creation of those inconvenient and injurious 
organic acids which are produced in cane juice when 
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the lime attacks and decomposes some of the glucose. 
In tHfc beginning the beetroot factories followed the 
example of their brethren in caneland; they added . 
lime, the scum at the top was removed, tlft heavier 
impurities sank *to tlie lx)ttom, and the intervefling 
clear juice was drawn off. That was sim])le clarification. 
The juice was then Ixiiled in open pans, and allowed 
to crystallize as it cooled ; the result was a very excellent 
raw sugar which can still be recollcct('d and praised 
by those who go l)ack to the sixties. *Very little of the 
raw beetroot sugar is as g(K)d as it was then. It is a 
curious fact that the modern agent, sulphurous acid, 
was tried with Ix'ctroot sugar more than a hundred 
yeai^ ago ; but scicaux* was not sufficiently advanced in 
those days to make it a safe experiment. They even 
tried sulphuric acid as a means of throwing down the 
excess of lime, and with some success. This method 
was practised mon* or less up to 1849, ^len the idea of 
using carbonic acid gas made its practical appearance. 
It was called the Rousseau process. The juice, after 
decantation from tin* defecating pan, was saturated 
with the gas until tlu; whole of the excess of lime^was 
thrown down in the form of insoluble carbonate. Ten 
years later Pdrier and Possoz introduced double carbon- 
atation, which is now the universal system. The name 
of Jelinek is attached to this system in Austria. New 
industrial methods and new scfcntific ideas have a habit 
of springing up simultaneously in various quarters. 

Among the gummy impurities is included pectine, 
which, if the raw juice were left to itself, would rapidly 
decompose into gelatinous substances converting the 
whole mass into a sort of jelly. Other fermentations 
v/ould follow and attack the sugar itself. Lime throws 
down this pectine as well as the organic acids, and 
coagqlates the albumen in a hot juice. But in a hot 
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juice the lime, it not neutralized, would form with the 
sugar various sucrates (or saccharates) of lime,* some 
soluble but some, unfortunately, insoluble. Here 
would b® a great loss of sugar because the insoluble 
suorate would disappear in the soum. Hence the 
absolute necessity for some acid to neutralize the lime 
and to set ffec again the sugar from its unstable com- 
bination. There is another combination of sugar with 
lime, discovered or defined by Boivin and Loiseau in 
1868, which is inftresting for other reasons. They called 
it the sucrate of the hydrocarbonate of lime. It is a 
gelatinous body but is broken up by further addition 
of the gas. 

It is clear from these facts that it is necessaty to 
saturate the limed juice thoroughly with carbonic acid 
in order to make sure that no sugar finds its way into 
the scum, and to commence the saturation before apply- 
ing heat. Buf^ the saturation were carried too far 
part of the i)recipitated carlx)nate, which had carried 
with it not only the impurities but also the colouring 
matter, would become soluble, and the decolorized 
juice would again become coloured. In the double 
carEonatation the saturation is stopped before this 
danger-point i^*reached, the decolorized and purified 
juice is drawn off, and a second operation commenced. 
More lime is added, and the juice is again saturated 
with the gas up to the point where it is nearly buf not 
quite neutral. ^ 

The details of the operation may now be briefly 
described. Milk of lime is added to the told juice 
directly it comes from the beetroot. This operation 
is preferably performed in a separate vessel with a 
mechanical stirrer. The limed juice then goes to the 
carbonating vessel and the gas is injected while die 
juice is still cold. Great frothing takes place, which is 
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kept down as much as possible oy various means, ana 
a co\^ir to tlie vessel is necessary to keep back any 
ovt*iflow, and to allow superfluous gas to be carried 
off up a chimney. When the action is in full force 
moderate heat applied through a steam coil at.the 
liottom of the vessel. The frothing begins to slacken 
and tests are ajiplied to samples of the jifice to detect 
the right ixjiiit of alkalinity, nearly approaching to 
neutrality. At that jxunt it is found that a samjile 
of the juice in a glass indicates a quick and steady 
preci})itation of carlxmate of lime, leaving a clear 
bright juice above. It is now ready to go to the second 
caibonatation. Decantation of the clear juice has, 
of la|e years, been given up, as it is found difficult to 
prevent some admixture of sediment. The machine 
called a filter press was invented, through which the 
juice and the precipitate are forced by pressure. The 
clear juice flows out, and the lime •pft'cipitates are 
retained in the chambers of the press in the form of 
flat cakes containing the lime and the impurities of 
the juice. A perfect regiment of these filter presses 
forms an inqxirtant part of the plant of a beetroot 
sugar factory. The clear, bright juice goes to the sedbnd 
carbonating vessel, more lime is added, ihe gas is passed 
through the liquid until the lime is completely saturated 
the heat being raised higher than in the former vessel, 
and »the operation is finished.^ The juice again goes 
through other filter presses, and is ready for evaporation 
and tnon crystallization. 

This wac the process when the juice was extracted 
in the old way by hydraulic presses. But now that 
diffusion has become universal, even in Franpe, and 
furnishes a much purer juice, there is not so much 
neSessity to operate in the first instance on cold juice. 
The juice from the dififusion batteries is already hot, 
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aiui it is found that if this heat be kept up, and even 
increased, the defecation goes quicker, and • with 
the purer juice also goes safely. Less lime may also 
be used, i)ut not to the extent of making the first 
carhonatation imperfect, which would impede the 
filtration. 

In Java, ^t^here a large quantity of white sugar is 
now turned out fit for direct consumption, the carbona- 
tation process has been adopted in many factories, 
and at one tim(^^ seemed probable that its use would 
go on increasing. In cane juice there is a small quantity 
of glucose. In the ordinary defecation, at a high 
temperature, the lime attacks the glucose and forms 
dark coloured, viscous substances which arc most 
inconvenient. But when working at the lower tem- 
perature of the carbonatation process these lime salts 
arc partially insoluble, the rest being colourless and 
innocuous. TUC-^uice becomes clear, light in colour, 
and easily filtered and evaporated. Much more of the 
gummy matters arc thrown down than in the ordinary 
defecation process, A second carbonatation is just as 
necessary with cane as with beetroot juice, and for the 
sam^reason. The first filtration must take place while 
the juice is stiU«alkaline, otherwise part of the pre- 
cipitate would be rcdissolved, and the juice would 
become coloured. Considerable quantities of lime are 
necessary in order that tjie viscous precipitates may be 
mingled with sufficient lime to make the filtrating go 
well. It is rather difficult to secure absolute neutrality 
in the final juice and, therefore, a further siituration 
with sulphurous acid is sometimes found advisable, 
which al^ improves the colour of the juice. 

This carbonatation process is evidently a more 
expensive operation than ordinary defecation, but if 
white sugar is to be made direct from the cane juice 
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it was considered essential.^ In the case of the beet- 
root, 'it has enabled well-managed factories to produce 
excellent refined sugar. Even as far back as 1871 the 
present writer saw loaf sugar produced direct* from the 
beetroot juice, and, at a later date, Langen, the inventor 
of the process for making cube sugar, produced fine 
cubes in his own beetroot sugar factory. *' 

These arc some of the wonderful results of science 
applied to sugar juoduction, and point to a great de- 
velopment in the future. But this eddhtry, the largest 
consumer, cares for noiK' of these things. 

* As to while sugar in J<iva, a change has taken place in the 
metl>o(l of manufacture winch may, in tlie future, have impor- 
tant and wuh'-reaching results. The carbonatation process, as 
ha.s been explained, is an expcn.sivc process requiring great skill 
and care. It reqiure.s a large mass of special machinery, includ- 
ing hme-kilns for the ]uoduction of lime and carbonic acid ; and 
those kilns require fuel. In tropical counl^s, limestone and 
fuel may be difficult to obtain. But a stlTlstronger objection 
to the carbonatation process in Java is that frequently a factory 
may find it necessary, for miu'ket purpo.ses, to go back to the 
production of raw sugar w'hen the demand for that sugar is 
stronger than the demand for white sugar for India. His car- 
bonatation process would make it too good. The planters, 
therefore, tried experiments, and found that neivt::alizi»g the 
lime by sulphurous acid, a simple process, would, if properly 
carried out, clarify the juice so well that t»4iite sugar quite as 
good in every way could be turned out. More than half 
of the Java crop is now while sugar of excellent colour and 
quality. 

< 
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CRYSTALLIZATION 

Having clarified and purified the cane jifice, the next 
step is with all si)C(xl to evaporate the water until 
crystallization takes place. This, as we saw, was done 
in the last copjx'is of the copjx'r waK."*' But the great 
waste of fuel and the excessive heat spoiling the sugar, 
soon led to search for better methods. They cannot 
all Ix^ enumerated, much less described, in a popular 
treaVse, but a few are worth a passing notice. Alfred 
Flyer, the Manchester sugar refiner, to whom reference 
has already been made as a man not only of ingenuity 
but also of ready wit, maintained that the proi:>er 
way of milking sugar in the tropics *^s to do so as 
quickly as possible, and at a minimum cost, and to 
send the rough raw material home to he converted 
into refined sugar. He, therefore, about forty years 
ago, invented, constructed and worked (in the West 
Indies) a simple a]Dparatus called Fryer’s Cunciftor. 
The clarified juice is run, in a thin stream, over a long 
sloping platform of metal divided by trays into a series 
of lanes from side to side, along which the thin stream 
of juice slowly meanders in aj^igzag direction. Heat 
is applied underneath, and the thin film of juice evapor- 
ates so rapidly that by the time it arrives at the other 
end of tlKj platform it is nearly ready to crystallize. 
The evaixiration is finished in a cylindrical vessel 
fitted with plates which slowly revolves, hot being 
at the same time injected. This finishing process 
ex^ses the juice to further heat, and completes the 
evaporation. The juice is then run out, and allowed 
64 
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to crystallize at its leisure into solid Slocks, which 
Fryer very appropriately called concrete. This qught 
to be a very cheaply produced article of commerce, 
and the id^a appeared to be sound. But unfortunately 
the concrete never “ caught on ” in ihe market. In 
these days of Brew'ers’ sugar there might be a better 
demand. • 

Another method of rapid evaporation of juice in 
the form of a thin film was introduced about the same 
time, called th(?^Vctzel pan, the principle of which 
was to heat the juice in a long trough in which slowly 
revolved a long cylindrical wheel armed with a series 
of discs, which constantly exjx)sed, in its slow revolution, 
a thin film of juice to the air, and thus set up a r§pid 
evaporation. Another form was to heat with steam 
the wheel instead of the vessel containing the juice, 
or to make the wheel to consist of a series of steam 
pipes, placed eHhi‘r lengthways or round the circum- 
ference. This method involved the expense of an engine 
to drive it. At that time some of his brother sugar 
refiners were one day explaining to Fryer the new 
method of the Scottish refiners in boiling their yellow 
sugai^’ at very low temperature, which not only 
improved the cokmr but also enabled them to sell more 
water in combination with the sugar. “ Ah ! ” said 
Fryer, “ that must he the wet sell process.” 

The Aspinall pan was ayother early system of evapora- 
tion by steam heat. The steam passed into a chamber 
in the pan, through which the juice circulated through 
a series of vertical brass tubes until it was ceady to 
crystallize, when it was drawn off. Many modifications 
of this w^re introduced, but all had the serious defect 
of over-heating the juice. Also, when the juice thickens 
evaporation goes on with great difficulty becausfc 
actual ebullition, at the temperature necessary for that 
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operation, would be fatal. Hence the introductioif of 
the ^acuum pan, where the thick juice can be boiled 
violently at a perfectly safe temperature.^ It is, if 
we look at its original form of fifty years ago,^a slightly 
flattened sphere ^of copjMjr provided inside at the l 5 )wer 
part with a coil of steam pipe, and also with a steam 
jacket. An air pump creates a partial vacuum, and a 
condenser, through which the steam from the boiling 
juice passes on its way to the air pump, by rapidly 
condensing the vapour greatly helpji^to increase the 
vacuum. The juice is always boiling more or less 
violently, even when thick, and, therefore, throwing 
off its vapour freely. This pan in its complete form 
appi^ared about the year 1830, and atx)ut thirty years 
afterwards began to be used in the tropics as a useful 
adjunct to the preliminaiy eva]X)ration of the thin 
juice. The vacuum pan, in fact, finished the operation. 
But it did more than this, it enablgcWthe factory to 
produce a more distinctly crystalline form of sugar 
than the old muscovado kind, which comes from the 
confused crystalline mass formed by the sj)ontaneous 
crystallization of the thickened juice when, on cooling, 
it crystallizes of its own accord. But the«'#Ge the 
vacuum pan did not become extensiv^Jor many years. 
Mauritius and the French West Indian Islands were 
the first to use it on any considerable scale ; then came 
Demerara, Berbice and Trinidad. Now it is used 
everywhere, except in primitive countries. 

Thfe vacuum pan puts the finishing touches to the 
thickened; juice, but a great deal of evajxjrating has 
to be done before the juice arrives at that state. Another 

^ A solution of sugar must be heated above 2'i2F., the 
bailing point of water, before it boils ; but in a partial vacuum 
it Mils violently at 160 F., and at even a lower temperature in 
a more perfect vacuum. 



CRYSTALLIZATION 


67. 


kiiTd of vacuum apparatus has been invented as best 
suited to that earlier stage. The French call ijt the 
Triple-effet, and that is now its name. It is a very 
ingenious^ and successful contrivance, and came from 
Frajjce, at that time the leading country in the produc- 
tion of beetroot sugar. The inventor, Rillieux, had 
to pass many long years, as inventors generally do, 
before he could procure a good trial of his new idea. 
In the old days of open pans and the heat of a naked 
fire the Frencli^anufacturers had to burn 400 kilo- 
grammes of coal for every ton of roots worked. When 
steam was substituted for fire heat, and the steam 
engine was allowed to enter the factory to drive an 
air pump for the vacuum pan, they managed to dj the 
work with 250 instead of 400 kilogrammes of coal to 
the ton of roots. Rillieux projxised to make a further 
great reduction in the cost of fuel by cvajxirating the 
greater portion water in the thin juice in a double 
or triple arrangement of pans, where the steam from 
the boiling juice in the first should heat the second, and 
so on. This began to be accomplished about the year 
1852. By 1882 it was brought to a fair degree of jier- 
fectiwa, ced the amount of fuel ]x;r ton of roots was 
reduced to 80 l^ijogrammcs. 

The apparatus may be roughly described as consisting 
of three vertical cylindrical vessels with dome-shai)ed 
heads, ending in a wide neck which turns over and 
downwards carrying the vajxiur to its next destination. 
The lower part of each vessel is divided into ^hree 
parts, a small space at the bottom, then a mych larger 
space enclosed by two horizontal iron plates forming 
the *' steam drum,” fitted with vertical copper pipes 
permitting the juice, which enters at the small space 
below it, to pass through the steam drum into the 
large open space above it. The juice is allowed to rise 
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above the to}) of the steam drum, but not far enough 
to inour the danger of boiling over. The final vessel 
of this trii)le-effcl is connected with the air pump 
and condenser. Low })ressure steam enters the drum 
of the first vessel, the thin juice boils and begin? to 
thicken. It is transh^rred to vessel No. 2 ; vessel No. 1 
being chargc'd witli fresh juice. The steam from the 
eva})oralion of the juice in No. 1 goes into the steam 
drum of No. 2, and boils the ])artially thickened juice. 
There is a slight vacuum in No. 2 ; a?rd even in No. 1 
a slight vacuum is created by the rapid condensation 
of its steam in the drum of No. 2. In No. 3, the vessel 
nearest to tlu! i)um}) and condenser, the vacuum is greater. 
The ftill thicker juice in No. 2 goes into No. 3 ; No. 2 
is filled from No. 1, and fresh thin juice goes into No. 1. 
The trii)le-eftet is now in full work, which goes on 
continuously. The steam from the boiling juice in 
No. 2 goes into the steam drum of Nor- &, and not only 
boils the juice there, but improves the vacuum in No. 2 
by its ra})id condensation. The transfer of juice from 
vessel to vessel, and from tlie thin juice tank to the first 
vessel, takes })lace every time that a charge of sufficiently 
thick juice is drawn from No. 3 to be cleaned^Vid ^o to 
the vacuum i)an. The arrangements* for drawing off 
the water of condensation, and the precautions against 
loss of sugar by the carrying over of bubbles of juice 
in the steam, need not be de):ailed, nor the cleaning 
of the co})per tubes, and many other necessary operations 
connected with this com}:)lex a])paratus. 

Here wt have not only a great saving of steam, but 
also a complete method for avoiding, as much as possible, 
any injury to the sugar when the juice becomes thick 
and, therefore, more sensitive. But the juice, which 
wis perfectly clear and bright when it entered the triple- 
effet, loses its brightness as it passes through the process 
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of thickening, because many substances which 'w^re 
soluble in the thin juice, become insoluble as it thickens. 
These substances make the juice turbid, and also deposit 
themsalves in the tubes, which, therefor^, require con- 
stant cleansing. In the case of cane juice, phosphate, 
sulphate, carbohate, silicate and oxalate of lime, oxide 
of iron, silica and a few organic impurities are found 
in this deposit. For this turbid, thickened juice, a 
further clarificatiolTfe necessary. If it has been through 
the double carbonatation there will be no difficulty in 
the filtration, but in the case of cane juice from the ordin- 
ary defecation it must be treated again in the defecating 
pans, and neutralized, if necessary, with sulphurous 
or phosphoric acid, or, if acid, with soda. These help 
the settlement of the precipitate. Acidity in thickened 
pane juice may come from fermentation. The only 
way to avoid thiS fatal trouble is cleanliness. That 
must be the first rule in every sugar factory or refinery. 
The triple-effet is now used universally in all large sugar 
factories, and has sometimes become a Quadruple-effet. 
Many modifications have appeared but need not be 
describeTTIirfi? in detail, though they are interesting 
and instructive. Sftftie are film evajwrators, and some 
substitute horizontal for vertical pans. 

The thick juice, after filtration, goes to the vacuum 
pan, and its treatment the«e depends on the kind of 
sugar to be made. It may be boiled into large grained 
yellow crystals, as in Demerara ; or into still larger 
grained sugar which is afterwards washed white, as 
in France ; or into small grained sugar, afterwards 
washed white, as is the practice in Germany, Austria, 
• and Russia, in making “ granulated ” ; or into a supe- 
rior crystalline raw sugar for the use of sugar refiners, *as 
•is the case in Cuba, Peru, St. Domingo, Java, and many 
other progmssive cane sugA: countries, and also in most 
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of Aie beetroot sugar districts of Europe ; but seldom in 
the United States, where granulated ** is almost uni- 
versal. This kind of refining sugar is called cen- 
trifugar' to distinguish it from the lower classesrcalled 
muscovado. The “ mother liquor " from the first crys- 
tallization is either boiled into a second ploduct or taken 
back into the pan to mix again with the boiled mass. 

The vacuum pan, which used to be quite a small, 
nearly spherical vessel, is now of an enormous 
size for the use of factories where large quantities of 
juice have to be dealt with. These large pans, instead 
of having only one steam worm, are armed with a series 
of them, the steam being first turned on in the lowest, 
and then into each in succession as the pan gets fuller. 
The process of boiling and crystallizing sugar in the 
vacuum pan is quite a fine art. It must suffice to de-, 
scribe it very roughly in this populaiHffeatise. Moreover, 
there are infinite varieties of treatment, dependent 
upon the purity or impurity of the material operated 
upon, and the kind of sugar the operator desires to 
produce. For instance, the loaf sugar which we see 
in a Paris restaurant, a dull white lump ofSfig!^3^thout 
any sparkling grain, is not crystallized at all in the pan. 
The liquor is boiled down to such a thickness that it 
will czystallize of itself while cooling. It is run into 
the loaf-moulds where it rapidly crystallizes as it tools. 
It forms a dull granulated mass. On the oth^ h^, 
the sparkling loaf or cube sugar used in this 
is made by most careful and skilful cxystallizaricm in 
the pan. The liquor, as it covers only the df 

tht $team coils, is brought to the crystallizii^ point, 
and then comes the skih. Not oiply can 
hqhor be looked at through a tn the 

sapples €«i be taken from 
pmi, with what is ci^ed a ^roctf^^ick. ' TIbi pannhkiii! 
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carefully watches the appearance of the minute crystals 
and albws }ust enough liquor to flow in to prevent a 
confused mass of crystals being suddenly formed. He 
thus maintains what is called an even grain*— grains all 
(A one size. It is his business to maintain the even 
grain from that moment until the pan is full, and the 
boiled ma^ in an exactly fit state to go out, either 
to the centrifugal machines or to the sugar moulds. 
He allows the grains to come closer and closer together 
as time goes disband if he has done his work well it will 
be found, when the contents of the pan goes down into 
the receiver below, that the boiled mass — ^the masse- 
cuite, as the French call it — contains a very even-sized 
grain, with as few small grains in between as possible. 
This is most important in making crystallized sugar 
which is to be washed white in the centrifugal machines, 
because there would be a wasting of the fine white 
“ first product*’ if any of the smaller grains found 
their way out with the adhering syrup, and were thus 
deigraded into the after products. These rules apply 
equally jvell in the case of white or yellow cr3^tallized 
sugar made in cane or beetroot sugar factories. The 
FifRCfT^hite crystals are boiled very large, and with 
exceUeht skitif German, Austrian and Russian 
'' granulated ” are boiled to a much smaller grain. 
The pan is filled much fuller before grain is allowed 
to appear ; then the, boiling is allowed to go much 
quieter than in the former case, and the resq^t is a 
uniform very small gram. 

The centrifugal machine requires no great ^planation. 
Drums with perforated walls spin round 'at great speed. 
The boiled mass, carefully mixed and stirred in a vessel 
commanding the centrifugals, is run into them; the 
Ityrup fli^ gS through the perforated wall of the dxtim, 
is can^t and caxiied away horn the outside of the 
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drum, as a second syrup, to be boiled again into, t second 
products or perhaps to be taken back into the next 
boiling of the same pan to form part of what, by 
courtesy, is still called “first products.” This is a 
very important mcydification in these latter days whisk 
must presently be explained. 

The stage of finished crystallized sugar is thus rapidly 
attained. If it is “ centrifugal,” that is, a kind of 
superior raw sugar for the use of refiners, it simply goes 
into bags when cold, is weighed off, ^5d ready for 
shipment. White crystals, and “ granulated ” — ^white 
crystals with a very small grain — are carefully dried 
before bagging. Granulated is dried in a heated revolv- 
ing cyKnder. The process is simple and rapid, and 
the sugar is soon ready for the bag. 

The only matters requiring notice are the after- 
products. They used to be considerable, but their 
quantity is gradually becoming smaller,«ahd, therefore, 
less important. In Java, where the practice is to take 
syrups back into the pan, thus swelling the quantity 
of so-called first products, the low black final product 
is very small in amount. In some countries the second 
products are so good in grain and colour that tlfS^Tflch 
•^a satisfactory price in the ' market. • Che bwtroot 
factories often turn out an excellent second product, 
much sought after by the refiner. 

A new method of dealing witb the after products of 
the faetpry is now much employed. In boiling a fuscous, 
impure, second syrup, it is not possible to produce 
in the pan ks much grain as the syrup is capable ^ 
forming. But if the masse-cuite, after it leaves Ike , 
be jKfbjected to a quiet stirring motion the portiori,:^ 
the s^p .Which was unable, owing to tjbe iiueit 
icd m mass, to crystallize in the pan, .^ I^n to 
a farther anmunt of sugar iff ^ uiot 
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by making new crystals but by building up th# crystals 
already existing in the mass. This has been called 
“crystallization in motion.” The same process may 
be applied to the so-called first-product, which has been 
boiled not only fiem pure juice but also, at the end«sf 
the boiling, with an admixture of second S3rrup. This 
addition makes the masse-cuite, at the end o1 the opera- 
tion, more viscous than it otherwise would be ; but the 
process of subsequent stirring helps the viscous S 3 mip 
to deposit more sugar on the grains, the result is 
a good imitation of a genuine first product. 

The scientific explanation of this method of adding 
a less pure syrup to the pan nearly full of a first product 
mass^cuite is worth a moment’s attention. As long 
as the boiling, and, therefore, evaporation, of . the 
crystallized mass in the pan continues, the “mother 
liquor in which it moves should continue to deposit 
fresh sugar on the crystals. But the isifte comes when 
the mass is so dense that it is impossible to continue 
the crystallization, Tliat is the time to introduce some 
second syrup, that is, the " mother liquor ” from the 
previous masse-cuite, which has been throw n off in the 
centrifugal machine. This at once makes URTTlense 
mass of sugar in the pan more fluid, *ahd enables the 
deposition of sugar on the crystals to begin again. This 
further crystallization comes not only from** the moth^ 
liquor ” in the pan but also from lhat brought in 
the centrifugal machines. The subsequent stirring In. 
the a|:^)aratus for promoting crystallizaticm-in-mbtion 
adds still Inme sugar to the grains of crystfd, and thus 
^ second syrup is induced to yield a icohsi<k]:^ 
qaontity of its sugar in the form of good first |iro;daet. 
Itjlooks ^ if this could only be carried oii up to a 
poiat ; ikt that difficulty can be by 

it in two stages. A smaB'qpxantity juioe M bqilieS 
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to masse-cmte and mixed in the pan with much of 
the* now nearly exhausted second syrup ds will reduce 
the purity of the ** mother liquor ** to the desired point. 
The mass is boiled to a high concentration, let ouf into 
the cooler^ and cooled in motion down to a fixed tem- 
pergjiure for a considerable period — several days. 
The subsequent curing of this in the centrifugal gives 
a sugar equaV to first product “ in quality and appear- 
ance,” and a syrup which is practically exhausted 
molasses. Dr. Prinsen Geerligs, the eminent Java 
expert, gives full details of this most important 
new departure in the science of sugar production. He 
declares that, if well conducted, this system will get rid 
every day of the same quantity of exhausted molasses 
as enters the factory in the juice in the form of impurities 
and non-saccharine matter. Those who are sanj^ine 
of the result of this new process look forward to the 
time when there will be only two products of the factory 
—first products ^nd molasses. 

This brings us to molasses, and to some interesting 
points with regard to it. In places like Jamaica and 
Demerara, celebrated for their rum, there is no question 
what to do with the molasses, it goes to the distillery 
andiwKMKie into rum. The sale of rum in these countries 
is an important^ ij:em in the account. The receipts from 
that product can be credited in the final account so as 
to* show a very much lower cost of sugar production. 
But where rum is not made it becomes a great problem, 
in cane sugar countries? what to do with the molasses. 
In some beetroot countries it goes to the ordinary 
distiller. In Germany it goes to special fact<jrie8 whit^ 
extract the sugar from it by chemical processes, and 
ftctuallv produce white sugar as their final product. 
Tb&se mctories 'produce in this way about 100,000 tons 
^ sugar a year, which is credited to Germany as pgrt 
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of her yi|]d of sugar from the roots. In heetio^ 
sugar there fs no glucose, but in the mola^ the& is 
some invert sugar, the product of injury to the syrup 
during the manufacture. The reason why there is 
molasses is the presence of salts. The theory is that 
these salts prevent a certain quantity of sugar from 
crystallizing, an^ that is the sugar which is held in sus- 
pension by the salts in the final syrup, called exhausted 
molasses. It was much discussed, some fifty years 
ago, what this melassigenic power, as the French called 
it, amounted to. The theoretical figmie was that one 
per cent, of ash prevented 3*5 per cent, of sugar from 
crystallizing. But practically the figure 5 has been 
adopted as the coefficient. A raw beetroot sugar which 
contains, by the polariscope, 94 per cent, of sugar, 
and 1‘2 per cent, of ash, as determined by incinerating 
a weighed portion of the sugar, moistened with sulphuric 
acid, in a platinum dish, is estimated to yield 94— 
(1*2 X 5) « 88 per cent, of pure sugaf.# Beetroot sugar 
is now bought and sold on this basis of 88 per cent, 
net analysis, as ascertained by this system, the invoice 
price being raised or lowered, per degfee or fraction 
of degree, according to the actual analysis of the sugar 
delivered. On the other hand, cane suga i i iu 'i'teugiit 
and sold, basis 96 polarization, that is tb$ actual quantity 
of sugar, as determined by the polariscope, contained 
in the raw centrifugal ” sugar. And, in the same 
way, muscovado sugar is sold, basis 89 polarization ; 
the degrees, up and down, bSing charged or allpwe^, 
ftff ia the invoice of the actual sugar delivered^,: 

Cane jjdce contains a certain quantity pf glucose, 
and this is increased during the manufacture. At pm;: 
time it was thought that the presence of thisjgl^se, 
# it may be called roughly, prevented a certain qua^ti^^ 
ot sugar from crystallizing. This has been shown; % 
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Ejf. Prinsen Geerligs, to be erroneous. tHe also shows 
that a subsequent theory, that the crystallization is 
I»revented by the viscosity of the molasses, ib also 
pnsound. His present theory is that there is a chemical 
combination of the sugar (sucrose) with other constituents 
in«the molasses, forming very solu4>le bodies, much 
more soluble than the sucrose or those other constituents 
when existing in their separate forms. For instance, 
a solution of common salt dissolves more sucrose 
than the water contained in the solution would do. 
Dubrunfaut, a*i%-ench sugar expert of the middle of 
the last century, first pointed this out, and many in- 
vestigations were made at that time as to the melassi- 
genic power of various salts. But the new theory 
of a chemical combination of salts with the sferose 
leads to somewhat different conclusions. The solu- 
bility of the constituents is, regulated by the solubility 
of their combinations, and not by the solubility of the 
bodies in their tiscombined state. On the other hand, 
the presence of glucose does not make the sucrose more 
soluble. Its presence is found actually to decrease 
the solubility of sucrose in the presence of salts ; that is 
to say that, where glucose and salts are present in the 
solufTOT^aniountof sucrose crystallizing out increases 
in proportion aS <he liquid contains more glucose for 
the same amount of salts. 

This is a rather long story, but it is worth putting 
on record as a definite eicp^ation of the formation of 
eadiausted molasses, hitherto more or less a mysteryi but 
now 'ckarly defined by Dr. Prinsen Geerligs' laborious 
investigations. He gives seventy-seven anJlyses of 
Java molasses with most elaborate details. Finally, 
be defines an ideal molasses as ' a compound of 
sucrose, salts and water in the approximate proportioi^ 
and " a factory molasses as a syrupy 
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compound of sucrose, glucose and fructose, in vai 7 i|ig 
proportions, in combination with organic and inorganic 
salts/ and holding in solution or suspension gummy 
and nitrogenous matter, silica, iron and calcium 
phosphates and other similar bodies.” • 

Hie use of mdtasses as a cattle food is making geod 
progress. Mr. Hughes discovered that a mixture of 
molasses with the pith of the sugar cane* produced a 
substance of a dry mealy consistency which could be 
transported to consuming countries in bags without 
losing its dry character. It has beeiflTamed “ Molas- 
cuit ” — rather a far-fetched and not very attractive 
word — and is well worth, a trial by the dairy farmer. 
It contains 75 per cent, of good sweet West Indian 
cane* sugar molasses, and 25 per cent, of the dry cellular 
tissue of the sugar cane, a very nourishing mixture. 

In many countries it is difficult to know what to do 
with the molasses. They have tried it in the boiler 
furnaces mixed with megass, but it? forms masses of 
coke which choke the bars, and sometimes even combines 
with the silica of the cane and forms a sort of glass or 
slag which makes a worse stoppage. But if special 
furnaces are made it is found that the mola sses, b lown 
in the form of a spray, makes very good fu51.Tfiiother 
use for it is to spread it over the field^^d plough it in. 

A word or two as to the chemical control of sugar 
factories and refineries must not be omitted. In these 
days of scientific perfection, as the only alternative 
to going to the wall,” this is absolutely essential* 
In a re^ry, the quantity of pure su^ entering the 
rehneiy m the form of raw sugar must be oompaxed 
with the quantity of pure sugar leaving it, wi^th^ 
in the form of pure sugar or of yellow sugars, or shut 
lip in the treacle or golden syrup* ^ Then the^vahu 
of tha. unit of pure sugar brou^t m be ootepar^ 
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with* that contained in each product going out ; thus 
the profit on each class of sugar produced can be de^ed 
and compared to a nicety— a very valuable bit of 
information. The S3niip at each stage of the operations 
should also be examined in order to ei^ure uniformity 
of work. Coal and charcoal must be watched in the 
same way, and so must scums, charcoal washings and 
such-like matters. In a cane sugar factory all this 
must be done, but it is much more difficult. An accurate 
knowledge of h(K.?«much sugar enters in the form of 
cane is almost impossible. Even to weigh the cane 
accurately is an arduous task ; and even then it varies 
in quality so constantly front day to day that any 
estimate can, at the best, be only approximate. Nepr- 
theless it is done, and very fair figures are given, in 
good factories, of sugar coming in, going out, and lost. 
Cane, megass, juice, masse-cuite, syrups, molasses, 
waste waters and .finished sugars are all weighed or 
measured, and analysed. The beetroot factories were 
the first to show the necessity for all these things, and 
the b^t way to do them. Cane sugar has learned the 
lesson, and so have the sugar refinrrs. 



CHAPTER VII 

SUGAR REFINING 

We have seen how sugar production, Whether cane or 
beet, grew from small beginnings and primitive processes 
into the great and highly scientific industry of to-day. 
Sugar refining has also grown in tlie^ame way, but it 
has also been so much modified from time to time, 
and so much adapted to the varying requirements of 
different classes of consumers, that its progress has not 
be^n so definitely in the same direction as is the case 
with cane or beet sugar production. 

Sixty years ago sugar refining here was much the 
same as sugar refining in other countries. But very . 
soon the English and Scottish refinem began to use a 
much lower raw niaterial than their continental neigh- 
bours, and this involved different methods and different 
results. The essential characteristic of sugar refining, as 
distinguished from the processes involved in producing 
sugar from the juice of the cane or the bfttlWt, is the 
use, in small or large quantities, ol«animal charcoal; 
that is\ charcoal made from bones, for decolorizing 
sugar solutions. The foreign refiners deal with a very 
high class of raw material, and, therefore, require c^y 
a very small quantity of charcoal for filtering 
sugar solutions. In Paris, for instance, th% g^a^r 
part of the raw material is white sugar and, consequ^tly, 
charcoal is only used in a ve^ small way. Iri Russia 
the refiners use nothing but white sugar, 
nothing but loaf sugar, the only form jn whl(^ sil|;ar ia 
bonsurr^ in that country. Tte mocm. of 
refining is, therefore, in that 

80 ' 
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But stiU it is very well done, as also in Paris and other 
continental countries, especially Holland. • 

In this country, on the other hand, the refiner dealt 
at one tirae*with very low, brown sugars, from Brazil, 
ManiBu, India, even China occasionally,^d also with 
the excellent medium class of muscovado sugar from 
our West Indian colonies. To refine these sugars large 
quantities of charcoal were used, a certain proportion 
of pure white sumr was turned out, and the rest was 
yellow sugar, greSif in demand as a cheaper form for 
consumption among the larger class of the population. 
This was as it should be, and the yellow sugar produced 
was a very superior article of its kind, and quite unique 
in the sugar refining industries of Europe. It w«, 
and still is, a speciality of the British market. The 
American refiners have learned their lesson from us. 
and make all kinds for all classes of consumers. 

This clearly sho^rf that in studying the art of sugar 
refining we have to examine two separate industries. 
Our refiners, working the lower class of sugar, and turn- 
ing out a considerable percentage of yellow sugar, 
were content, in the first place, to dissolve the sugar 
in ** melting *pans ** armed with stirrers, and to run 
the solution through bags to catch some of the impurities. 
The dear liquor then went on to the charcoal filters : 
large, verticd, cylindrical vessels packed with animal 
ch^coal. The liquor, entefing brown, came out white 
at first, then pale yellow, then darker yellow. Numbers 
of theiie vsss^, containing tons of charcoal, had to be 
used ior the purpose. As soon as the colour *of the 
liquor from fhe charcoal had deteriorated to a certain 
point the diarcoal dstem was washed out, and the 
diatcoal went to the kilns to be rebumed in order to , 
^restdre to it the power of absorbing cdouring matters 
oiliear impuxities. Ihc liquor was ready for pae 
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vacuum pan, and the crystallization ana^uusequeut 
** coring ** of the masse-cuite in the centrifugal machines 
was carried out as already described. The ^nxips 
were filtered again and produced, in conjunction with a 
certain quantity’ of the lower coloured liquor, the yellow 
sugars. Roughly described, this was the practice in 
most British refineries, except those few which made 
loaf sugar. Mr. James Duncan, the greatest British 
refiner in the sixties and seventies, in conjunction 
with his partners in Greenock, hit flpon the happy idea 
of boiling the yellow sugars at a very low temperature, 
and thus producing a much finer article with a delicate 
primrose tint, and holding within its granular structure 
nAch more S 3 mip than yellow sugars had previously 
contained. The sugar fetched a much higher price, 
and the process enabled the refiner to turn* out very 
little treacle, in some cases none at all. This again was. 
a new departure entirely unique •adid practised only 
in British refineries. The United States refineries 
have followed our example, but on the Continent no 
such sugar is known->sugar for the People is in no 
demand there. Mr. Duncan introduced the new method 
to London by buildjng a large refinery oil tfielmnks of 
the Thames, and was king of th^ tndustry for many 
years. 

The great fault committed by British refiners was 
entirely to ignore the valu% of a defecation process to 
pig^ede the bag-filtering of the raw brown Hquor. They 
threw the whole burden of the work on the^Hto hai^ 
and tBe charco^ Then came the new Mng.ol 
sugar r^ers, the late Sir Henry Tate. He aa^ j^he 
point and looked for some good process 
He lound it in the discovery of Sotvin .and 
Of Paris, and did not heri^%%^ 'a .naoniteit He 
had been woddtig on tbe S(P0l(h 
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he handed his house over to the Frenchmen, substithted 
French for English machinery, and at once made his 
fortune. He got a great increase in the pecc^ntage 
of white sugar an(^ reduced the use of charcoal to su^ 
an extent that his loss of weight— an important item 
in the cost of refining— was reduced to a mimmum. 

Since then other methods for defecating the raw 
sugar before filtration have been introduced, lime and 
phosphoric acid, for instance, creatii)g 4 precipitate 
which carries down with it the gummy and albuminous 
impurities of the sugar. 

But we were learning other useful lessons from.ourf 
contingntal neighbours. They not only purified their^ 
raw liquor before filtering but also purified their raw * 
sugar before melting. The raw sugar was mixed in a 
stirring machine with S 5 nrup, and then went to a regiment 
of centrifugal machines above the meltj^ng floor, where 
the crystals of the raw sugar were separated from the 
syrup and impurities which surrounded them* Here 
again was a system which resulted in the production 
of a larger percentage of white sugar. In this country 
the resulting syrup from this preliminary • wo^fluhg 
would be filtered over charcoal, and boiled into fine 
yellow sugars. In the continental refineries it 
boiled into a good raw sugar which, in' its turn, was 
dried in centrifugal machines and went to the melting 
pan. * 

This fs only a rough picture of the diflexent me^}lods « 
in difleient ^}ountries, but it is sufficient to indicate ih 
ontMne the varying ways of refining sugar^ and i 
the demands of the consumer are sup]^ed, 
thpse dexnajiSs come from our nulUonS) Vjdio 
anxmally 95 lbs. per head, mr from 
do not c^xsome half that quantity/^ '' 4 ' 

In the^xreaent day white sugar has 
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thit the million do not demand so much low-^niced 
yellow sugar as they used to do. The consequQiice is 
that the British refiner finds it well to use a higher 
class of |;aw sugar. For some forty years, up to the 
oqjbrcak of war, he had an abundanj supply of good, 
strong, and fairly clean raw beetroot sugar, and that is 
what he ha» lived upon. So much so in fact, that at 
one time there were only one or two refineries in the 
Kingdom who could guarantee that their sugar was 
“ Pure’^Cane.”* 4? far as this country was concerned, 
beetroot had established pretty nearly a mono|)oly. 

The reader may perhaps wish to know how the 
^ottish refiners managed to boil their yellow sugars 
at a low temperature. Tlie vacuum pan has aljjpady 
been described, but the method of condensing the vapour 
rising from the boiling sugar has not been given in detail. 
It used to be done by interposing a jet of cold water 
in the course of.t^je wide pipe which goes from the neck 
of the pan to the air pump. This condensed the vapour 
and thus helped to increase the vacuum. The air 
pump took away the water of this condenser as weU 
as the condensed vapour. This pan would boil at 
about But to boil at 140® F required a much 

better vacuum. « Jhis meant that the pan and its con- 
nections must be very air-tight — that is, very well, 
made — that the air pump must be very powerful, and 
that the condensing power must be greatly increased. 
This was done by making a condenser with ^ vertical 
pipe thj length of a column of water held up in a vaSuum 
tube by the pressure of the atmosphere. Uiuier these 
conditions a larger condenser could receive a plentiftd 
flow of cold water, because the water would flow away 
down the pipe instead of through the air pump. The 
water was scattered about the inside of the condenser 
in sudi a way as to present the largest possible surface 
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of cold water to the hot steam. The condcnsa&on 
was, r therefore, rapid and thorough, and the vacuum 
greatly increased. With these pans they could boil 
easily at 140“ F. or even lower, the boiling M^ent much 
faster, less steajn was necessary, and the product was 
quite a different article. Even the syrup which sur- 
rounded the grains of sugar was of a delicate primrose 
hue instead of a dirty dull yellow. This has now been 
brought to such ]x?rfcclion that some of the soft yellow 
sugars are nearly white. '• 

As to the lower yellows, they are not much wanted 
now, and, therefore, a new method is adopted in some 
refineries with regard to that stage of the refining 
process. Instead of going to the expense of boiling 
and curing tlicse sugars, the syrup from which they 
would have IxTn made is transfonned into “ invert 
sugar ” and becomes a “ golden syrup " of very superior 
quality and great lx*auty. It is of^the palest golden 
tinge and jxTfectly bright and transparent, so trans- 
parent, in fact, that if served up in a cut glass dish the 
pattern on the bottom of the dish shines out even more 
brightly than if it only contained water. 

There is also a very large sugar refining industry 
devoted to the production of “ invoi'ti sugar ” for the 
brewers. The processes of ])urification are carried out 
just as strictly as in ordinary sugar refining, perhaps, 
even more so, and then the whole mass of sugar solution 
is changed into invert sugar, and becomes a clear, bright 
syrup, very sweet, and just in fit state for the b;’ewer. 

The sugar loaf has disapj)earcd in this country, and 
“ Cube sugar ” has taken its place — a very excellent 
improvement, the only objection being that if you seek 
in the sugar basin for a smaller lump you have difficulty 
m finding it. The production of the old sugar loaf 
was a loner, tedious, and exoensive ooeration. Tlie 
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boiled mass from the pan was filled into the loaf moulds. 
When the mass had set firmly the moulds were hOisted 
to an upper floor where they stood to drain off the 
“ green syrup." There had to be many floors to accom- 
modate these regiments of loaves. When the syrup 
had drained off, a white saturated solution of pure sugar 
was poured on to the face of each mould, and this opera- 
tion was repeated until the loaf bi‘came white from top 
to Ixittom — a work of some days. The fine syrup from 
this washing was k?jit separate from tht‘ green syrup as it 
contained more sugar. The loav(‘s were then knocked 
out of their moulds and trimm(‘d uj^ and then came 
more hand labour in putting them in the stove, a heated 
chamber running from top to bottom of the tall factory 
and with doors opening into each floor. Those loaves 
which had already become dry had also to be handed 
out of the stoves — nice warm work — neatly enveloped 
in pajier ready fof delivery, and stacked up in the 
warehouse till called for. 

Compare with this long and laliorious process the 
making of cube sugar. For the loaf mould are sub- 
stituted moulds made to tit into the circurnfiTence of 
a large ancf very strong centrifugal machine. They 
are divided by pffates into a series of nanow chambers 
the thickness of a cube, and the full depth of the mould. 
The boiled mass from the pan is nin into these moulds 
and, when the mass has sqjidified, the moulds a|;e ranged 
round the inner circumference of the centrifugal machines 
which quickly throw off the green syrup. The white 
liquor is then applied, and immediately thrown off, 
and, behold I the moulds contain large, flat, narrow 
slabs of wjiite sugar. These slabs are ranged on carriers 
which travel up through a heated chamlxjr, and come^ 
down again dried in a few minutes. They go to the 
cutting machine where eruillotine knives cut them up 
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into cubes ready to be packed in boxes and delivered 
to thb buyer. The name of Eugen Langcn, of Cologne, 
the inventor, ought to be immortalized. He was the 
inventor not only of this great revolution in sugar 
refining but alsofof the gas engine. Thus we see thafcour 
ideas come not always from our own brains but from 
those of the Frenchman and the German.*‘ It would be 
jxjssible to dcscrilx; others which came from the Belgian 
and the Austrian, but this is enough. To see Langen’s 
beetroot sugar factory at Elsdorf tuenihg out fine cube 
sugar straight from the beetroot juice was a real treat 
for anyone who appreciates the pleasure of seeing 
things well done ; everything clean, everything tidy and 
hamly, no mess on the floors, and a complete chemical 
control of all the operations, He used to describe any 
sugar refinery devoid of these virtues as a Schweinerei 
-pigsty. 
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THE CANE INDUSTRY 

• 

Before reading this chapter, reference should be made 
to the table m Appendix I, which gives the production 
of cane sugar throughout the world — country by country 
— ^for the last three years, together with the estimates 
for the year This table includes the some- 

what imaginary figure of 2,626,000 tons as the produc- 
tion of British India. , It is unfortunate that this figure 
should now be included in the statistics, making com- 
parison with former years misleading and errontfbus. 
The official estimate of the Indian sugar crop is based 
on an estimate of the number of acres planted, and 
assumes that an acre will produce 1*25 tons of sugar. 
But it is well khcfwn that a quantity of sugar cane is 
consumed in the form of cane ; it is also known that 
the production of sugar in India is of a very primitive 
kind, and that the sugar produced contains not much 
more than 50 per cent, of extractable pure sugar. This 
sugar, in tfie raw state, is consumed locally by the 
peasants, and no relation to the modern kind of 
sugar imported into India for the consumption of the 
upper classes. The inclusion of this purely native pro- 
duction in our annual statistics of the world’^ supplies 
is, therefore, unnecessary and misleading. It# has 
already*led to our present statisticians pointing to the 
remarkable increase in the world's production of cane 
sugar at a particular period, forgetting, or not knowing, 
that the* apparent sudden increase at that time was 
caused by the sudden inclusion of a vague estimate of 
India's production. This discrepancy can be detected 
in the table e:iven in* Appendix III. 
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We will take the countries in their order and say a 
few words about some of them. 

Louisiana is a country not absolutely tropical. They 
have occasional frosts. In spite of drawbacks the 
industry is carri^ on now in a very scientific way and 
with good energy and perseverance, but it would find 
it difficult to compete with more favoured districts if 
left to free competition. It is, luckily, one of the United 
States, and, therefore, its sugar enters the markets of 
the United States free of duty, whrjh'at present is a 
nice little bonus of about 5s. per cwt. Concentra- 
tion of work in Louisiana has been extensive. Small 
factories have given place to large ones, imperfect work 
has onadc way for modem improvements. Before the 
Civil War, the production reached, in 1861-62, 
235,856 tons. During the war it fell, in 1864-5, to 
5,331 tons, and did not show much recovery till 187B^, 
when it reached 100,000 tons. Zn* 1893-4 it got 
up to its old level, 250,000 to 300,000 tons. In 1904-5 
it had the exceptionally large crop of 355,530 tons. 
The preferential position of the States, Territories, and 
Protectorates of the United States in the home market 
has already been explained in Chapter II.’ The effect 
of this stimulant, in bringing fresh capital into the 
industry, was so striking that it soon became evident 
that before* many years elapsed the United States 
would receive all its sugar supplies from these sources. 
This^forecast came true in 1915, as shown in Appendix XL 
This is a remarkable instance of the effect of preferential 
duties in ^attracting capital and thus enabling a country 
to be independent of outside supplies. Louisiana was 
not, like the others, stimulated to increase her produc- 
tion, but she was kept alive by the preference. That 
^ old established an industry should have kept pace 
with the times shows tfiat it deserves to be kept alive. 
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Porto Rico, in 1898 annexed by the United States, 
has now free entry into those markets ; and, •as it 
enjoys the advantages of a really tropical climate and 
good soil® it is increasing its production very rapidly, 
wkkh also means putting in all the* latest improve- 
ments and doing everything on a large scale. The 
planters ha^e been investigating matters in Java and 
Hawaii, being ambitious to get something like the same 
yields of sugar to the acre. They declare that already 
their agriculture is superior to that of Cuba. Porto 
Rico’s remarkable progress under preferential treat- 
ment is a sufficient object lesson how to attract capital 
to a home industry. American, British, and French 
capital poured in, and we see the result. In the Spanish 
days, Porto Rico’s crop was round about 50,000 tons 
of muscovado sugar. In 1901-2 it rose to 82,000 tons ; 
in 1903-4 to 130,000 tons ; in 1908-9 to 258,000 tons ; 
and in 1916-17 k) 448,567 tons— fine centrifugal raw 
sugar polarizing 96 and above. This remarkable 
increase will continue. Irrigation is being carried out 
on a large scale, bringing in large tracts of new land. 
Labour is plentiful and cheap, and there is nothing to 
complain ot in -the climate or the land. This object 
lesson is not (tiffined to the selfish interests of the 
country concerned, it confers a world-wide benefit- 
more land cultivated and more food for* the people. 
We now know, to our qpst, that the opposite policy — 
laisser-faire — ^means less land cultivated ancf less^food 
for thei people. 

The Hawaiian or Sandwich Islands have enjoyed a 
duty free market in the United States for many years 
and hav^ enormously developed their industry.' They 
grow immense weights of cane to the acre, and as they 
extract the sugar well their production of sugar to tlte 
acre exceeds even the remarkable figure now attained 
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in Java. The cultivation is mostly carried" on with 
irrigafion and, no doubt, the thing is done in first-class 
style. They are now millionaires in that happy land. 
In 1857 the' islands produced 313 tons of sugar*, ' and had 
increased, in 18^6, to 11,640 tons. The reciprodty 
treaty of 1876 admitted “ Sandwich Islands sugars ” 
into the United States free of duty. But it was the 
annexation to the United States, in 1898, that gave the 
finishing touch to the feeling of confidence in the future. 
That year the crop was 229,414 tonsf since then it has 
more than doubled. Perfection in machinery, cultiva- 
tion and irrigation have done the .rest. In 1907 two of 
the four islands produced an average of 5*6 tons of sugar 
to the acre. A third got an average yield of about 
four tons, Hawaii, the largest, was content with the 
excellent yield of 2*7 tons to the acre. Dr. ‘Prinsen 
Geerligs tells us that the quality of the canc surpasses 
that of any other cane-growing country. The juice is 
the richest and the purest. The cane contains fre- 
quently from 16 to 17 per cent, of sugar. The cane 
mills, as well as the rest of the machinery, are the best 
that can be had, and they succeed in obtaining 95 per 
cent, of the sugar in the cane. The sugar yield on 100 
of cane is extremely high. Yields 'of 12J, 13, even 
14 per cent, are quoted, the average being over 12J. 
These figures are unsurpassed elsewhere. This is 
another £^d still more striking example of what can 
be dime when capital is attracted to an industry by 
preferential treatment. Its progress since 1910 shows 
further large expansion. In 1910 the crop was 
463,000 tons ; in 1916-17 it was 579,302 tons. The 
only trouble is scarcity of labour. « 

Cuba is the place on which the eyes of the sugar world 
are now constantly fixed. The preference enjoyed by 
Cuba in the markets of the Uhited States is only 
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20 per cent, of the duty, but this has been enough to 
give a great impetus to its sugar production. American 
capitalists have been attracted even by this modest 
bonus, arid are exploiting the large and fertile island 
veiy thoroughly. Cuba, before the revolution and the 
subsequent American war with Spain, managed to get 
up to a milCon tons of sugar a year ; but during her 
troubles the crop fell off to a comparatively insignificant 
figure. In 1897 it was under 300,000 tons, but in 
1903 had recovered to 1,003,873 tons. Then the pre- 
ference in United States* markets began to tell rapidly. 
In 1909 the crop was 521, 818 tons ; in 1913 it reached 
2,428,537 tons ; in 1916, with another great jump, it 
reached 3,007,915 tons. The crop of the following year 
was correctly estimated at over 3,500,000 tons, but 
rebellion in the Eastern provinces destroyed the odd 
500,000 tons. This wonderful and unparallided increase 
in production is an instructive instance of the virtue of 
even a small and reasonable preference in stimulating 
the investment of capital in industrial production for 
the permanent benefit of the country — ^both producers 
and consumers. Cuba is undoubtedly the queen of 
cane sugar-producing countries, though Java runs her 
very close. PefhTips the most striking point in the 
Cuban sugar industry is the size of some of her factories. 
A few hundred tons pf sugar used to be Considered a 
fair or even large out-turn for a sugar factory in the 
tropics, but now we find in Cuba, as showp in 
Appendix VII, that the majority of the facto|;ies turn 
out from 10,000 to 100,000 tons of sugar per factory in 
the season. One effect of the enormous crop of sugar 
in Cuba 4ias been that the rush of sugar to New York 
during the heaviest part of crop time has frequently 
depres.sed prices far below European parity — a curiois 
instance of preferentfel duties being a benefit even to 
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the consumer. The crop now beginning to be reaped 
is estimated in some quarters at 3,620,000 tons. 

The British West Indies and British Guiana were very 
hard hit by the beetroot competition, and in some of 
them sugar has ^iven place to other industries. Bar- 
badoes still holds its own, but is now substituting 
modern factories and centrifugal sugars for the good 
grocery muscovado kinds for which it was once so 
celebrated. Trinidad makes some very good sugar, 
and will go ahead now that unfak competition has 
been stopped ; so will Demerara, a British sugar colony 
which has for long been in the fi^st rank as a producer 
of choice sugar. Larger factories are now being erected 
in many of the islands. The first were in the islands 
of Trinidad, Antigua, and St. Lucia ; presently there 
will be several in Jamaica. There is now orie in St. 
Kitts. Tlie machinery is first-class and comes from 
British makers, who are now very uptto date and know 
everything that is to be known about modern sugar 
production. The revival of the industry in our oldest 
colonies is a matter for much congratulation, especially 
when it brings a large increase of work for British 
engineers. 

Before leaving the subject of 6\fr West Indian 
Colonics, something more must be said about their 
condition before and since the great fall in the price 
of sugar in 1884-6, caused entirely by the over-pro- 
ductjpn oi European bounty-fed sugar. Barbadoes and 
Trinidad seem to have held their ground fairly well : 
the first 6n account of the popularity of its fine grocery 
muscovado sugar and of its syrup, its good soil and 
climate, and its large population ; the second or. account 
of its very good soil, its prosperity in other respects, 
&d its fairly well-equipped factories,. which ought, how- 
ever, to get a better yield of sugar per 100 of cane than 

e f 
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they do now. The islands of Grenaaa, z>i, Vincent, 
and Dominica seem almost to have abandoned the 
crop, and Jamaica to have considerably reduced it. 
This last island is of special interest to those who, like 
thfl^ present writer, recollect its fine muscovado sugar 
in the good old days before the flood of bounty-fed 
sugar set iiT. The sugar produced by Jamaica was, 
from the point of view of the British refiner, very 
superior to any other raw muscovado sugar, except 
perhaps that from St. Kitts. The juice must have 
been very pure to produce such sugar, or else the 
method of manufacture must have been very superior. 
But now Jamaica is going to launch out into the modern 
central factory system and to produce the usual centri- 
fugal sugar, basis 96 polarization.** The island*s pro- 
duction used to range from 25,000 to 35,000 tons. 
After the great fall in price in 1884-5, it gradually 
dwindled down te 18,000 to 20,000 tons. Its future 
progress will be interesting. 

The French West Indies were once in the first rank, 
but they have not kept pace with the times. They 
were at one time well equipped, but now their 
machinery, •especiaBy in the evaporating department, 
is out of date. •They have for a very long time turned 
out a kind of white sugar, the kind for which there is 
a demand from the refiners in France. Tfteir working 
expenses are high, andjabour is scarce and indolent. 
They stand still at a production of about ^,0Qp to 
40,000 4ons from each island. 

The small French island of Reunion, a neighbour of 
Mauritius, suffers from want of labour. If that could 
be obtained, the industry would flourish. 

The island of St. Domingo seems to be progressing, 
though not favoured with any artificial stimulus. 
They made 60,000 toils in 1907-6. 80.000 tons in 1908-9, 
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and 90,000 tons in 1909-10. Since then, as may* be 
seen hi Appendix I, the production has increased to 
130,000 tons in 1917, and is still increasing. The 
factories, mostly American, are modern, bu^t not up 
to date. The gaeat trouble is political unrest. • 

Mexico is doing well and putting up some first-class 
factories. They get long prices in their own markets, 
thanks to an excessive Customs barrier, and do not yet 
make much of a surplus for export. Here, again, 
political unrest is the great trouble? Tlie production 
increased rapidly from 75,000 tons in 1900 to 160,000 
tons in 1911. Since then, internal quarrels have 
reduced the sugar production to 50,000 tons. With 
peac« at home, sugar production will flourish and 
increase rapidly. 

Peru, Brazil and the Argentine are producers on a 
fairly large scale, but parts of Brazil are sadly behind 
the times. They can get very good prices at home 
when they make no suri)lus, but when they are obliged 
to ex[X)rt they find it dififtcult to keep up home prices. 
They tried to form a combination for that purpose but 
it broke down. The country could produce a very large 
crop if it were not that capital and labour &re wanting. 
There arc, however, several modern factories in Brazil, 
trying to reform the industry. 

Peru has *a great future if all goes well. Irrigation, 
combined with good soil and (jjimate, and canes which 
produce rich pure juice, only require up-to-date fac- 
tories to enable Peru to compete with Java and^Hawaii 
in the aftiount of sugar produced per acre. The rich 
land between the mountains and the sea, coupled with 
the valleys and streams which run from thci hills to 
the coast, give a perfect arrangement for universal 
ifrigation. The climate, is almost rainless, so there is 
no variety of season, and sugar tan be produced and 
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reaped all the year round. It takes nearly* two years 
in this dry climate for the canes to mature. There 
are many good factories, but the machinery is not 
powerful enough yet to get a large yield from the canes. 
The production pf canes per acre is large, and 3 tans 
of sugar per acre represents at present about the 
average yield. In 1894 Peru produced 74,000 tons of 
sugar ; in 1904, 156,000 tons ; in 1914, 262,000 tons. 
Previous to 1894 the industry suffered greatly from the 
European bounty-fed competition, ?nd from war and 
revolution. Labour is sufficient ; all that is necessary 
for good progress is political rest and some encourage- 
ment to the investment of fresh capital in the industry. 

Argentina has a heavily protected home market, and 
is not likely to become an exporter owing to high cost 
of production. 

British India is supposed to produce the official figure 
stated in the list, but production ist so primitive and 
scattered that it must be difficult to arrive at any definite 
estimate. It is satisfactory to read, in a recent official 
report, that “ steady efforts are being made by the 
Agricultural Departments to improve the cultivation 
and the processes of extracting cane juice and of sugar 
manufacture.” India, in spite of he^* large home pro- 
duction, is a considerable importer from Mauritius, 
Java, and even Europe. 

Java is a superb instance 9 .f success, the result of 
individual* energy and intelligence stimulated only by 
science and organization. But the island has one 
advantage which is not always to be found in the tropics, 
plentiful, good and cheap labour. They have always r^e 
the finest raw sugar in the world, but now they have 
added to this a considerable production of white sugar, 
fc^r which they find a constantly ingneasing demand in. 
British India where j/t competes with our old sugar colony 
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of •Mauritius, and where it is gradually supplanting 
the quantities of European beetroot “ granulated ” 
which were for many years “ dumped ” in India. 

Dr. Prinsen Geerligs said seven years ago that the 
ingrease in the Java crop would go qp at the rate of 
50,000 tons a year till it reached 1,600,000 tons. ^ At 
one time thH^overnment limited the production in order 
that sufficient rice and other crops might be grown to 
feed the people. But since then more land has conie 
under irrigation aqfi continues to do so. This irrigation 
is now almost universal, and the water from the rivers 
deposits a fertilizing slime which furnishes sufficient 
potash and phosphorfc acid to the soil. As the cane 
crop is alternated with rice or other food crops iUgets 
the full benefit of this fertilizing deposit. When the 
“ Sereh ” disease threatened destruction to the canes 
in 1902 cuttings were imported and the “ Sereh " was 
stamped out. Sgjdling canes were also raised and 
selected varieties propagated and cross-fertilized, until 
at last Java has arrived at the remarkable product of 
42 tons of canes to the acre, as the average for the whole 
island, 

Tlie increase in the production of sugar per acre is 
most remarkably.* The accurate figures given by Dr. 
Prinsen Geerligs show that in 1893-4 the average pro- 
duction was 2*812 tons (of 2,240 lb.) per acre, quite a 
remarkable figure in those day^. In 1897-8 it had 
increased to 3*571 tons* in 1903-4 to 4*058 tons ; 
and in J910-11 to 4*302 tons. The only country *that 
can beat that figure at present is Hawaii. Da Prinsen 
Geerligs does not now put any limit to his anticipation 
)f the further progress of the industry. The produc- 
tion per acre is still rising ; cultivation, the selection of 

^ In 1916-17 Java produced 1,596.174 tons, and the crop 
1917-18 is estimated at«l,800,000 tons. 
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the right kinds of cane for different soils, improved 
methods and greater rapidity in juice extraction and 
treatment, all contribute to this result. The work of 
cross-fertilization in finding new varieties ofocane goes 
on with rcdouljled ardour and promises great tlyngs 
in the future. Increase of cane crop coupled with 
increased richness is what they aim at." It is found 
that increased quantity of juice in the cane is always 
accompanied by increased purity of the juice. More 
juice gives more sugar, and increased purity gives still 
more sugar. The area in Java, moreover, which will 
be devoted to sugar goes on increasing. For some 
time it stood still, because oth^r crops were regarded 
by ihe Government as essential to the well-being of the 
population, but now there is permitted a greater 
expansion. Fresh ground is being prepared every- 
where for the cane crops, together with new systems 
of irrigation, so that eventually mqre arable land will 
be available for the sugar manufacturers, who are quite 
ready to absorb it. In Dr. Prinsen Gcerligs' opinion, 
therefore, there is every expectation of a steady and 
perhaps sudden extension of the Java sugar industry. 

The history of the sugar industry in FoHnosa and its 
probable future have already beeib described and 
explained in sufficient detail in Chapter II. 

The Phil^pine Islands are now under the wing of the 
United States, and the American Government has 
ordaineef* that 300,000 tons ‘from that country shall . 
be Admitted free of duty into the Unite^ States, 
market St Under ordinary circumstances the result' 
would be that American capitalists would exploit 
this new field for enterprise, erect monster ^Jactolies, 
as they have done in Cuba and Hawaii, and;|a^ate 
another yast centre of sugar .production. the 
interest of the United States' oivn sugar iisdnstries in 
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Louisiana and in the beetroot districts of the North 
had to be considered, and it was decided that the 
preference must be confined to the produce of existing 
factories, mostly in native hands, and thus the hope 
for •the investment of capital in tlie aew venture was 
for the moment chocked. But now, American capital- 
ists have acquired large tracts of land for tlu^ purpose 
of sugar production on an extensive scalt‘. 

Dr. Prinsen Gccrligs says : " As Regards tlu^ j^rospect 
of the cane-sugar industry in tlio Philipinne Islands, 
all forebodings point to gigantic progress in the near 
future.” 

In Australia a goocl di^al of sugar is produced in 
Queensland and a litth^ in New South Wales, •fhe 
refusal to allow coloured labour to work in the tropical 
parts of Queensland is a serious drawback to any 
extension in that dirc'clion. In the present sugar- 
growing districts, wherti white labour is possible, it is 
found to be expensive and in other ways difficult. 
There has been a good deal of Government control, 
which adds sometimes to the difficulties of the industry. 
The cost of production is high, and therefore requires 
libefal prefefential treatment to enable producers to 
make both en<fe*mcet. Central factories are now 
universal, but the cane planting leaves much to be 
desired. The industry began in a small wfly in 1864, 
and by 1883-4, 152 fi^:tories produced 36,000 tons 
of sugar. In 1910-11, 54 factories produceef 207^000 
tons. TJlie production is about 2 tons to the acre. 

New South Wales produces an average (ff about 
20,000 tons. The total production of Australia in 
1914-15 vas 246,408 tons. 

Our old sugar-producing colony of Mauritius has 
had many struggles. They made splendid sugar in th^ 
old days, only beateif by Java for quality. They do 
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still better now because they make a large quantity of 
whitfe sugar for the Indian market. But machinery 
which was at one time superior at last became anti- 
quated. Then came low prices, and a great disaster 
followed. The c whole of the cattle were suddenly 
destroyed by a terrible disease. This deprived them, 
at one stroke, of their only means of haulage. This, 
coupled with a destructive cyclone, brought" them to 
the verge of despair. They wanted money for light 
railways to draw the canes to the mill, and if they did 
not get it their crop would be lost. The Colonial Office 
came to the rescue just in time and the danger was 
averted. Then prices improved, hope began to revive, 
wh^it the Frencli call concentration of work was car- 
ried out, old small factories were closed and large 
“ centrals establislied, and they began to breathe again. 
Irrigation is to be carried out on a large scale, the rail- 
ways are to be improved, factories arc now working 
on modem lines and things begin to hum. Labour is 
a difficulty, as with our colonies in the west, and it would 
be well if capital were more abundant, but, barring 
cyclones, prospc'cts are good. Labour was originally 
imported from India, but as the Indian^ settled down 
permanently as small planters imported labour became 
unnecessary. Their production of cane per acre is, 
however, Very inferior to the out-turn of the large 
planters. The average richtjess of the cane is a little 
urvier 14 per cent., and the yield in the factory about 
10*5 per cent. The average crop of canei per acr^ 
(30 toAs plant and 20 tons ratoon) is about 23 tons, 
including the inferior crop of the small Indian planter. 
The canes take from twelve to twenty-two. months to 
ripen, according to the climate of the district. From 
1884 to 1897 the crop varied from 100,000 to 150,000 
tons. From 1898 to 1912 it ranged from 150,000 to 
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25(j!000 tons. In 1914-15 it reached 277,164 tons. 
Sixty years ago we imported large quantities of 
Mauritius sugar ; but when the European bounties 
werfr in fiiU operation Mauritius only sent a very small 
quantity to Europe, mostly after-products. ^ India 
now imports annually 100,000 to 150,000 tons of white 
Mauritius si1|;ar. During the war, Mauritius has come 
to the rescue by supplying us with some of her excel- 
lent white sugar. Considering the troubles she suffered 
during the bounty competition, we ought to have been 
sufficiently grateful to give her, at all events, the full 
market value.* 

* European imports fell to 7,000 tons, but recovered to 
50,000 tons after the abolition of the bounties. • 

■ In 1915 (war time), Mauritius sent us 111,875 tons of 
raw sugar and 85,118 tons of refined. 
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THE BEET INDUSTRY 

Whether the sugar cane came originally ffbm the East 
and was carried from one country to another till at last 
it arrived in the Western Hemisphere, or whether it 
was indigenous on both sides of tte world cannot be 
definitely decided, but there is little doubt that it was 
carried from China to India and Arabia, and afterwards 
introduced by the Arabians into Persia, Africa and 
Spahn. It was the Spaniards who started its Qultiva- 
tion in the West Indies and America. India is»l8aid to 
have produced sugar as early as the seventh century 
— a rare and costly article in those days. 

The date of the first production cof sugar from the 
beetroot, on the other hand, is very definite. A 
German chemist, Marggraf, in the year 1747, was the 
first to call attention to the fact that the juice of the 
beetroot contained sugar identical in composition and 
properties with cane sugar. But it was ‘not till 1799 
that this discovery was put to prafctical proof on a 
working scale. A pupil, or follower of Marggraf, 
Francis Kiri Archard, invented at that time a method 
of extracting sugar from the^ beetroot. Great interest 
wafi taken in this idea for a new agricultural industry, 
and the King of Prussia gave substantial hoJp in the 
erectioilr of the first beetroot sugar factory in Silesia. 
Other factories followed, not only in Prussia but also in 
Bohemia. In 1811 France took up the neyr industry 
and from France it spread to other countries. Bona- 
parte gave it a great impetus, seeing at once tha advan- 
tage of producing sugar at home*, and voted hfrge sums 
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of money and considerable tracts of land for the encour- 
agement of the new manufacture. The blockade had 
raised sugar to famine prices, so the new French factories 
flourished. Forty were in operation in 1812 and pro- 
duced about 10,000 tons of sugar. • But when the 
blockade raised the price fell and the new venture 
had a bad time. About 1830 there was a fall in the price 
of com and the farmers turned again to sugar beet. 
By the year 1854 Europe produced something under 
200,000 tons of be?t sugar. Ten years later the figure 
W^ent up to over 500,000 tons. In 1871 it exceeded a 
million tons. Ten years later it was apjiroaching two 
millions. The cane sugar industry saw itself seriously 
threatened. The fear turned out to be well fouifded. 
The tfhie came when half, and even two-thirds, of the 
visible sugar production of the world (not reckoning 
the then unknown production of India) was produced, 
not from the sugai' cane but from the sugar beet. 

The way in which this cnonnous production grew 
and prospered is a most interesting study. It is dealt 
with in detail in the writer’s paper on “ The Statistical 
Aspect of tlje Sugar Question,” which can be found, for 
those who may^d§sire the full facts, in the journal of 
the Royal Statistical Society for June, 1899. Here 
there is room only for the more salient points. 

To begin with a comparison between the progress of 
France and Germany ill the production oU beetroot 
sugar — an instmetive chapter in a very remarkable 
story. In 1871, France was the leader in the industry ; 
she produced 284,444 tons, while Germany produced 
only 186,442 tons. But while the German Government, 
as is thAr practice, began to foster the industry in a 
far-seeing and rational way, the French Governmei^ 
allowed their great agricultural and industrial sugar 
producers to shift ^or themselves. The German. 
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producer was charged with his sugar tax in the torm ot 
a duty on the weight of the roots. The roots were esti- 
mated to yield a certain percentage of sugar, and were 
charged accordingly. This was — and was intefided to be 
— a strong incentive to the farmers to grow richer robts, 
and to the factory to get more sugar out of them. The 
system, as usual in Germany, was a great success. The 
roots grew richer every year and the machinery for 
extracting and completing the sugar was constantly 
improved. Scientific methods progressed and flourished 
because they brought larger profits to both farmer and 
manufacturer. Irv France, on ,the other hand, the 
factories were under the strictest excise supervision, 
evei^ ounce of sugar was checked and noted, and had 
to pay the full sugar duty. 

The result of these two opposite systems was that 
while France produced no more in 1884 than she had 
done in 1871, the German production had gone up from 
186,000 tons to 1,123,000 tons. The French producers 
saw that this meant ruin if allowed to continue. The 
percentage of sugar extracted from the roots had gone 
up in Germany from 8*28 per cent, to 11 per cent., 
while in France it remained at the old figure, below 
6 per cent. The French Government*’ at last realized 
their mistake and hastened, in 1884, to rectify it by 
imitating Germany. They adopted the system of duty 
on the rqots, and it was a duity based, of course, on a 
verjfrlow estimate of yield. The effect was instantaneous. 
Better seed was sown in France, better methods of 
manufacture were adopted, the diffusion process was 
substituted for the old hydraulic presses, and the yield 
of sugar began to rise by leaps and boundis. From 
6 per cent, it soon went to 7, 8, 9 and 10 per cent. But 
as the French producers were allowed the full drawback 
on exportation, although they wefe pa 5 dng only a small 
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fraction of the duty on the sugar they produced, the 
revenue began to show a great and constantly incrqasing 
loss. The French Government, unlike the German, 
had greatly overdone the dose of stimulant, and they 
had to proceed to take precautions. Jhey found that 
the sugar industry was making an enormous profit 
out of the^ew system. In the first year the manu- 
facturers pocketed 25,000,000, francs ; in the third 
year, 1886-7, their profit had risen to 91,966,437 francs, 
or £3,678,657. Th^sc are official figures. The Govern- 
ment were obliged to check this drain on the Exchequer. 
In 1887 the legal yield was raised, and the excess yield, 
instead of going free of tluty, was charged with a modified 
tax. For two years the large profits were sligjitly 
reduced, but in 1889 they were again over 90,000,030 
francs. There was then another raising of the legal 
yield and the profit was again reduced, but began to 
recover as the yiey of the factories went on increasing. 
In 1893 it was 39,000,000 francs, but in 1896 it had 
reached 54,000,000 francs. During this period, 1884 
to 1896, the yield of sugar from the roots had gone up 
from 6 per cent, to 11 per cent., and the French crop 
had increasefi from 265,000 tons to 668,000 tons. 

Turning agaii* to Germany, the yield of sugar from 
the roots, which was, in 1871, 8’28 per cent., had risen 
by 1884 to 1 1 per cent. They had thus gc^ more than 
ten years start of their French competitors. But in 
1896, when the French ^managed to reach 9 yield of 
11 per 9 Ent. the Germans had reached a yield of f2-66 
per cent, • 

It must be borne in mind that in Germany, as in 
France, Jhough the duty only struck a portion of the 
sugar pri^uced, the full drawback was allowed on all 
the sugar exported. This was an enormous incentive 
to production and exjwrtation and a serious loss to the 
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revenue. The German Government saw that their 
wise and moderate system had about done its work. 
In 1888 they took steps gradually to make a transition 
from the system of duty on the roots to the - evidently 
more rational method of charging the duty on the* sugar 
actually produced. In 1892 this jxiriod of probation 
was accomplished, the factories were undcTfull excise 
su}X‘rvision and all the sugar jmid the duty. But the 
German Government were wide awake to what was 
going on in France, so they prese^jted the manufac- 
turers with a temporary direct lx)nus on exportation, 
which was to be abolished as soon as France and other 
countries ceased to give direct or indirect help to their 
sugar producers out of the revenue. Here again the 
German Government were quite wise and reasonable. 

The I'rench Government followed suit in 1897 ; but 
again they made a mistake in overdoing it. They 
alx)lishcd the duty on the roots aijd levied it, very 
properly, on the actual sugar. But instead of coming 
to terms, in conformity with the German friendly 
overtures, they disregarded the invitation and gave a 
bonus on exportation just double that of Germany. 
This, as the French Minister said, was a demilance and a 
challenge. « • 

The German production had now increased tol,821,223 
tons, nearly ithrec times that of France. Their revenue 
from sugar had gone down from 63,249,000 marks in 
1875 to ^,624,000 marks in isfeo, and 14,677,000 marks 
in 1887. Then they began their reforms and the Revenue 
recoveredi to an average of about 76,000,000 marks in 
the years 1889-92, After that the full duty on all the 
sugar was secured, and the reyenue went up tp 84, 92 
and 99,000,000 of marks for the next three years. The 
stimulus had done its work, for not only had the German 
production gone, up to nearly 2,0^,000 tons but their 
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exports ot refined sugar, which were 5,809 tons in 1871 , 
had reached, in 1888. when the reforms Ix'gan, l30,341 
tons, and in 1892, when the reforms were comi)lcted, 
270,607 t&ns. The direct lx)mis on cxi)ort, which was 
thdh substituted as a temporary meajtire, brought the 
exports pf^cfincd sugar up to 503,928 tons in 1897. 
The German exports of raw sugar were 491,176 tons in 
1883, and remained much the same till 1894, when they 
rose to 609,662 tons ; in 1896 they were 760,657 tons. 
This is a striking jlicture of the j)rogress of an industry 
under a judicious paternal Government. 

France was injudiciq^is, but Austria was still more so ; 
and yet their system laid the foundation for an enormous 
and flourishing industry. The Austrian sugar fluty 
was levied in a ivculiar way. It professed to be a duty 
on the roots, but instead of a careful weighing of the 
roots, as in Germany, the quantity of roots was roughly 
estimated accordifig to an oflicial sui)|x>sition of the 
capacity of the apparatus of the factory. It was, in fact, 
an estimate within an estimate. The Austrian manu- 
facturers were, therefore, not only stimulated to grow 
rich roots and to get the utmost quantity of sugar out 
of them, buf also to make the apparatus of the factory 
capable of worlSng more roots than were estimated by 
the Government. When the present writer visited the 
Austrian engineering works in 1871 he foufid them full 
to overflowing with worktfor the sugar factoricj^, making, 
among other things, diffusion vessels which should»turn 
out moie juice per day than those then in use. There 
were also, in those days, some factories still wofleing with 
hydraulic presses. They were a curious sight. The 
work waB carried on at such high pressure speed, in 
order to do more than the estimated quantity, that the 
place was a perfect pandemonium, and the floor covered 
with juice owing tR^ the hurry and bustle of the 
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establishment. The Austrian Government ^ere losing 
revcntfe to such an extent that it seemed probable that 
they would soon cease to receive anything from the sugar 
duty. This proved to be only too true. In *’1867 the 
net revenue wa% 5,363,159 florins. By 1874 it had 
dropped to 1,742,324 florins, and in 1875, while the gross 
revenue was 9,337,435 florins, the drawbaclTallowed on 
exports amounted to 9,472,991 florins, so that the sugar 
duty prodifted an actual loss to the Exchequer of 
135,556 florins. They remedied tha> disastrous state 
of things by insisting on a fixed minimum revenue 
with a gradual yearly increasp. This checked the 
exports to a certain extent and the manufacturers 
loudly complained. In 1888, therefore, the whole 
system was alxilished and the duty was levied on the 
actual sugar produced. The Government • followed 
the example of Germany and gave a temporary direct 
bonus on exports, to be abolished whon a general agree- 
ment with the other countries should be arranged. 
The manufacturers enjoyed the certainty of 9,000,000 
florins per annum and were satisfied. The stimulus 
to production continued and exports rapidly increased. 

Belgium and Holland levied the duty neither on the 
sugar nor on the roots but on the delisfty of the juice. 
No one knows how much the manufacturers made out 
of this, because neither the quantity of sugar pro- 
duced nor the quantity coi^umed has ever been 
discoyereef. 

Russia desired to have a flourishing beetroot sugar 
industry, und after many vicissitudes hit upon a system 
which thoroughly answered the purpose of giying the 
necessary stimulus. The Russian Govemment«in 1894, 
took the matter into their own hands. They fixed 
(I) the quantity of sugar necessary for home consump- 
tion ; (2) the maximum price tc^ be charged to the 
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consumer, a price, after deducting the duty, afcout double 
the price in outside markets ; (3) the quantity of sugar to 
be kept in reserve, a portion of which was to be thrown 
on the market if prices rose above the fixed limit. Each 
manufacturer w2fe allowed to send into consumption 
a fixed quantity of sugar, and then his surplus produc- 
tion was apportioned to the home market in proportion 
to his total production. Here was not only a security 
for good profits in the home market but also a constant 
stimulus to over-production. Fortuflately the Russian 
consumption, in spite of the high price, steadily 
increases, owing to the constant extension of the Empire 
eastwards. But at times there is a large surplus to 
be g8t rid of, which has to be thrown on the outside 
markets and sold for what it will fetch. The high price 
at home maintains even then, for the Russian producer, 
a large average profit far beyond the natural level. 
This is, in fact, a “ Combine ” or “ Cartel/’ established 
and regulated, not by the industry but by the Govern- 
ment, and strictly supervised by them. The details 
have been modified from time to time, but the main 
features remain. TTie production in Russiajvas 159,000 
tons in 1875, 475,000 tons in 1885, 67g,(Jp0 tons in 1895, 
1,127,000 tons in 1909-10, and exceeded 2,000,000 tons 
in the two following years. The year before the war, 
Russia produced 1,750,000 tons, but by 1916-17 the 
production had fallen to 1,160,000 tons. 

During the war the production in Germany, Austria, 
and France has fallen considerably, as shbwn in 
Appendix? 11. 

Turning to the exports from Germany and Austria, 
the former exported, in 1875, 7,245 tons of refir&d sugar, 
^nd, in 1897, 503,928 tons. Austria in 1875, exported 
39,887 tons of refined sugar, and, in 1897, 460,154 tons. 
The raw sugar exports in 1883 wqre. from France 42,236 
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toi«, from Germany 491,176 tons, and from Austria 
131,019 tons. From that year Germany kept •up a 
steady export varying between 400,000 and 700,000 
tons per^mnum. The French exjwrts were very fluc- 
tuating, as low as 3,000 and as higl^as 300,000 tons. 
Austria was also very fluctuating, as high as 180,000 and 
as low as^ 1,000 tons. The exports of refined sugar 
from Austria are very high and very steady, because 
the profit from the duty or the bonus was so arranged 
as to give the turi\,to the production and exportation of 
refined rather than raw sugar. 

This rough sketch of the progress of the European 
beetroot sugar industry gives rise to many reflections. 
It has been artificially stimulated, as we see, to a»vast 
extent, and it has now lost its artificial stimulus. The 
Brussels Convention of 1903 has put a stop to it. During 
its progress it won the race against cane sugar and Ixicame 
the dominant facfipr in the sugar markets of the world. 
What will happen now ? Will it hold its own or will 
cane sugar win the next heat ? ^ 

To answer this question it is necessary to study the 
cost of production in the rival industries. The yield of 
beetroot sugar, per acre, is only one-and-a-half to two 
tons at the best? From the cane, in very favoured 
countries, as we have seen, the yield per acre can reach 
four to five tons. Then, as to skill and excellence in 
manufacture, the beetroot factories were at one time 
far in advance of the cane. The tropical iif&ustry has 
now leigmed the lesson from its European compeutors, 
has improved its methods and goes on doing so very 
rapidly. But the European industry has its market 
almost fit its doors, while the tropical sugar must 
sometimes travel long voyages to reach the consumer. 

As to actual figures, it is sufficient to say here that 

‘ See Appendix HI.® 
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in the most advanced beetroot country, Germany /'the 
average cost of production is about 9s. to 9s. 6d. per 
cwt. But Russia, which produces less than a ton to 
the acre, must have a considerably higher figrire. The 
other countries (jomc between the two. In a first-class 
cane sugar country, like Java or Cuba, the cost of pro- 
duction might often be a good deal more thSh a shilling 
below the cost in Germany. One conclusion can easily 
be stated. The Euroi)ean producers will continue to 
make as much sugar as their consunjers want so long as 
competition from outside is excluded. Whether they 
can maintain their exports on the present scale is 
doubtful. ‘ 

Tte reader may wonder why the United Kingdom, 
by far the largest sugar consumer in Europe, is the 
only European country which produces no sugar even 
for its own vast consumption. The story which has just 
been told of the European sugar industry is a sufficient 
answer. As Mr. Robert Lowe told us years ago, ours 
is not a paternal Government. With a market for 
1,600,000 tons of sugar at our doors, and a good soil and 
climate, we import it all and read the sugar market 
report day by day under the cheerful* heading of 
“ Foreign Produce.” Germany, in thermeantime, with 
a home demand, in 1901-2, of about 800,000 tons, 
not only supplied all her own sugar, but had, every 
year, more than a million tons for exportation, half of 
which wjfs refined sugar. Tliese are curious facts, of 
whic^ the general public, and even our rulei;^, know 
little and care less.^ 

Since the abolition of the bounties, Germany’s con- 
sumption has risen to 1,600,000 tons, but she continued 
to export a million tons. 

> The production of beetroot sugar in Europe from 1909-10 
to 1913-14 is given in Appendix II. .The increase or decrease 
for each country from 1903-4 to 1913-^ is given in Appendix IV. 
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file United States, after a few unsuccessful efforts 
in former days, began, in 1890, seriously to embark 
in the industry of beetroot sugar production. Clever 
men made a careful study, in the European countries, 
of* the methods of manufacture ; tl^ Department of 
Agriculture, and especially Dr. Wiley, the chief of its 
Bureau ofThemistry, rendered valuable advice, and the 
small beginning soon grew to large dimensions. In 
1892 there were six factories, turning out 13,000 tons 
of sugar. In 190!J there were forty-one factories, with 
a total sugar production of 218,406 tons. In the 
season 1908-9, sixty-three factories produced 421,244 
tons. In 1912-13, seventy-three factories produced 
769,507 tons, expressed as raw sugar. The indiistry 
enjoys, like its sister cane sugar industry in Louisiana, 
the profitable privilege of entry to the home markets 
duty free. At present the agricultm’al branch of the 
industry is not" a ^eat success, their average weight of 
roots to the acre being only 8 to 10 tons. The manu- 
facturing department, no doubt, includes many up-to- 
date factories, and the results will probably improve 
steadily year by year. Up to 1902-3, the extraction 
of sugar frofh the roots had increased from 114 per cent, 
to 12*8 per ceift. • In 1910-11 it was 14 per cent., and, 
in 1913-14, 144 per cent. Why the farmers do tlieir 
part of the work so badly is not explained. In many 
parts, no doubt, the climate is not so favourable as it 
is in Europe. The industry is, however, vel^ sanjguine 
with rtgard to the future, and we can only wish4hem 
every success in their brave determination tobgrow and 
prosper. 

Canada is beginning to make her appearance in 
statistics as a sugar-producing country on a small scale. 
The history of her attempts to produce beetroot sugar 
is instructive and a warning. It is very much the 
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experience of Ihe United States over again. In il881 
the first attempt was made. We are told in a recent 
Report that the experiments then made could not prove 
anything but a failure. In 1901, four factories were 
started, but suffered from the usual initial drawbacks : 
insufficient beet acreage and incompetent factory 
management. The farmers were, of cour^, inexperi- 
enced and discontented with the price paid for the 
roots. The consequence was that one factory was 
moved to the States ; another gav/i up the attempt ; 
and the two remaining combined, in 1909, to form the 
present “ Dominion Sugar Company, Limited." The 
two drawbacks were gradually overcome. The farmer 
begasn to recognize the benefits to be derived from the 
crop ; and it became *' a known fact that, once inter- 
ested in beet-raising, he very rarely discontinues." 
The farmer appreciates the fact that it is a cash crop. 
Prices have now been arranged on tfie basis of richness 
of the roots and, in fourteen years, prices have risen 
from $3*50 to $5-50 per ton. No farmer now receives 
less than $5*50, which shows that he knows how to 
produce rich roots. Twenty-three shillings a ton is a 
good price to begin with. The CanadiatiS have now 
learned the details of the factory wofk, and can dis- 
pense with incompetent imported " experts." It is 
good to hear that the Dominion Company are now 
completing the erection of a large beet-sugar factory 
to do l,5tK) tons of roots a day. " The plant is one of 
the most complete in the world, equipped with the most 
modern < machinery and appliances that science has 
devised.” The Company has evidently learned its 
lesson and is ready to achieve success. It , would be 
well if some equally intelligent Company w^e to make 
its long wished-for appearance in mr rural districts. 
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COMPETITION 

The remarkable and sudden growth of tlie beetroot 
sugar industry, as related in tlie last chapter, waj 
stimulated in every possible way, first by a quiet, unseer 
but well-known sy^item of under-estimate of the dutj 
to be levied, coupled with full payment of drawbacl 
on exportation ; and afterwards by the payment of a 
direct bonus on exportation. All this the reader musi 
have thoroughly realized from the facts just dcscrfbe.d 
He must now be led, for a moment, a step further bacli 
in the history, to a time in the early sixties when the 
beetroot industry was still in its youth and the dominant 
factor in the Eirropcan sugar markets was the refiner, 
We made all our own refined sugar in those days and were 
quite happy. But our comfortable times were to be 
rudely disturbed. An invitation was addressed to the 
British Government to join France, Belgium and Hol- 
land in an Infbrnational Conference on the sugar duties. 
The refiners here^dt no benefit from the duty and were, 
therefore, quite willing to have the matter discussed. 
It was not very clear why the other countfies should 
desire us to join them ii^ reforming their owp tariffs. 
To judge from the result it would almost seem as if they 
brought \is into the discussion in order to get our duties 
altered. If so, they were entirely successfifl. Oui 
Government did exactly what they wanted, and kindly 
did it even in advance of the international agreement. 
This may have been magnanimity but can hardly be 
regarded as good business. It would have been better 
to wait and see how the terms of the Convention were 
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carried out. However, it was signed and ratified in 
1864,* and the only result, so far as this country was 
concerned, was a constantly increasing supply of loaf 
sugar from France and Holland. In five or^six years 
the competition Jbecame serious. Many of the London 
loaf sugar refiners retired from business. The rest 
began to look into the matter and soon found out the 
cause of this alarming invasion. According to the 
terms of the Convention the duties on raw sugar were to 
be levied according to the colour of the sugar. There 
were three or four classes, paying different rates of duty, 
the brownest sugar in the lowest class, and so on up to 
the finest in the first class. The system worked quite 
fairly in this country, where the refiners used great 
varieties of raw sugar from all parts of the world. But 
in Paris the refiners were beginning to use the raw beet- 
root sugar, the quality of which was not accurately 
indicated by the colour. They could get sugar classed 
as yielding only eighty per cent, of refined which in 
reahty yielded ninety per cent. In France the duty 
was yery high and, therefore, the profit on ten per cent, 
of sugar escaping the duty was very large. The full 
drawback was allowed on exportation and, therefore, the 
refiner naturally got the full duty ffoifl the home con- 
sumer. He, therefore, got a profit of ten per cent, of 
the duty <m the whole of his production. After the 
Franco-German War, thfe du|y was greatly increased 
and^so w&s the refiner’s profit. 

In 1872 our markets were, consequently, flooded with 
loaf sugar from Paris. A general meeting of British 
refiners, at which every firm in the kingdom was repre- 
sented, was held in London, and a Committee was 
appointed to deal with the subject and induce the 
^vemment to obtain a rectification of this gross abuse 
of the terms of the Convention. <rhe (^mmittee set to 
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work with a will, but they little knew that they were 
entering upon a thirty years* struggle, of whiclf they 
only saw a small beginning at that time. 

The Foreign Office took the matter up very willingly. 

It ivas a complicated subject, but they gradually learned 
their lesson and did their best. Some of the refiners 
began to £j&d diplomacy to their other labours and the 
contest went merrily on. There were despatches and 
counter-despatches without end, but the foreigners were 
too clever for us. ^ 

The refiners, however, found very useful allies in a 
most unexpected quarter. The French beetroot sugar 
producers, as related in the last chapter, were under 
stringent excise supervision and had to pay duty on 
every ounce of their sugar. If anyone in France ought 
to have been allowed to get a pull *’ out of the duty 
it was the beneficent agricultural industry of sugar 
production, not ^he;three or four millionaire sugar refiners 
in Paris. The country manufacturers were naturally 
jealous of the favours enjoyed in Paris which they were 
not allowed to share, and they also saw that Jarge 
exports of loaf sugar to England robbed them of good 
customers thtfre and made them more dependent on the 
Paris monopoly.* They, therefore, threw themselves into 
the fight with great spirit and considerable success. 
Members of the National Assembly were enlisted on their 
side and the abuses weje well exposed by eloquent 
speakers. • 

The remedy proposed by the British refiners, and 
backed up by their French friends, was that the refin- ^ 
cries should be under the same excise supervision as 
the beetrqot factories. If the refined supr was made 
“ in bond,*' that is, without any duty having been paid, 
then the portion which went for export would require* 
no payment of drawback, and that which went for 
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home consumption would pay the full duty on leaving 
the refinery. The cure was absolute and easy. A 
system which worked without difficulty in hundreds of 
beetroot factories could be very easily workec^ in three 
or four refineries^ The arguments were put before the 
National Assembly with great ability and a law was 
actually voted for putting the refineries ulider excise 
supervision and thus getting the full duty on the 
sugar actually produced and paying no drawback on 
exportation. , 

This was a great triumph, and success appeared 
to be more than probable. Our Government urged 
the matter very steadily, an International Conference 
was ^held in Brussels in 1875, followed by two 
more in Paris in 1876 and 1877. But the foreign 
delegates stubbornly resisted. They proposed a com- 
promise. “ Saccharimetry,** they said, would be a 
sufficient remedy. All sugar entering the refinery 
should be analysed and the duty levied accordingly. 
The British delegates, very properly, had no faith in 
this proposal as a sufficient security against clever 
manipulations, and held their ground firmly. The 
French Government shelved the Bill vdted by the 
National Assembly for “ refining in boiRl,” and showed 
no great desire to protect their revenue. The Paris 
refiners wer^ too strong and won the battle. There was 
only one British loaf sugar refiner left. 

During 'this initial phase of the coming struggle the 
Britfeh Refiners* Committee induced the We^ India 
Committee to join hands with them. The West Indians 
saw that every ton of foreign refined sugar imported 
displaced an equivalent quantity of their ra^w sugar. 
It was also pointed out that new abuses, as described 
Ki the last chapter, *were making their appearance in 
Germany and Austria, and that very soon raw beetroot 
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sugar, enjoying the extra profit derived from a yicious 
system of levying the duty, would be invading British 
markets,^on terms with which no cane sugar producer 
could compete. This turned out to be only too true. 
N5t only raw but also refined sugar fftm Germany and 
Austria Ijpgan to pour in, the quantity increasing 
rapidly from year to year. 

The two industries of British refining and Colonial 
sugar production demanded that a Select Committee 
of the House of Commons should be appointed to examine 
the whole question. Mr. Ritchie, then member for the 
Tower Hamlets, obtained the Committee and presided 
over it with great ability for two years, 1879 and J880. 
The inquiry was carried out thoroughly and was in every 
way — except practical effect — a great success. 

The foreign delegates at the various conferences had 
pointed out, in view of what was going on in Germany 
and Austria, th*at<t would be quite impossible for their 
Governments to agree to any Convention for the aboli- 
tion of these artificial aids to foreign manufacturers 
unless the British Government would give them security, 
by a clause^ in the Convention, that they should no 
longer have to compete in British markets with sugar 
receiving similar advantages from other foreign Govern- 
ments. This was such a reasonable and necessary 
demand that it could not be disputed or disregarded. 
If a foreign producer leceives from his Government 
some gift out of the revenue which enables him tb sell 
his prdtuce below cost price and yet make a good 
profit, it is not only reasonable and consistent with 
common sense but also absolutely necessary, if British 
industry ns to survive, that such a direct attack on our 
industries should be warded off by some defensive 
action. The amount of the artificial profit thus obtained 
could, in the case of\}igar, be very accurately 4pfined, 
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and therefore it would be easy to countervail it by an 
equivalent duty. The sugar would then enter our 
markets on equal terms with its British or other com- 
petitors. The benefit it received from its Goi^emment 
would be put into our Exchequer for the relief of tfie 
British tax-payer, and everyone would start fair. It 
would be a tax on foreign Government bonuses, ilot a 
tax on sugar. 

This was the argument, and it was met, not with 
argument but with violent indignation and heated con- 
troversy. The discussion got warmer the longer it 
proceeded, but the warmth was all on the part of the 
opponents of a countervailing duty, while its advocates 
were •quite cool and stuck to a pure economic and scien- 
tific statement of their case. They had many suppor- 
ters among real political economists, and a great army 
of unreasoning opponents whose sole cry was that 
duty should be levied for revenue purposes only. The 
case of sugar was sufficient to show how erroneous that 
curious dogma really was. The Select Committee saw 
this at once, and the more the witnesses were cross- 
examined by the dogmatic party the more dear their 
case became. The Committee reported in**favoiir of a 
countervailing duty. The minority MsSued a report, 
which was defeated by 7 to 5. Of the five who 
abstained, four were probably in favour of the Com- 
mittee's Report. The Report,, was agreed to without 
a dixisionr 

It would require many chapters to give a full«histoiy 
of this interesting controversy which raged for many 
years. It suffices to say that in the end many opponents 
were converted. In the Indian Government could 
no longer endure the serious injury to our Indian sugar 
ifidustry inflicted by the hundreds oi thousands of tons 
of Austrian and German refined sugar which were 
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** dumped ” there when European markets were glutted 
with the artificially stimulated over-production imthose 
countries. A scale of countervailing duties was drawn 
up in liMia and submitted to Parliament in the Indian 
Tariff Bill of 1899. A great debate topk place, and Mr. 
Chamberlain made an eloquent and convincing speech, 
in which he stated the whole case in favour of the duties 
with remarkable clearness and force. He challenged 
the House to establish once for all the principle of a 
duty to countervail such a foreign artificially stimulated 
competition as this, and the House supported him by 
a large majority. This was four years before his great 
pronouncement in 1903. Again, Sir Robert Giffen, who 
as one of the Government experts had fought valiantly 
against the sugar industries in his evidence before the 
Select Committee in 1879-80, made the following hand- 
some recantation at a meeting of the Royal Statistical 
Society in 1902i ^peaking of his evidence in 1879, he 
said that “ he was not sure that he would have taken 
the same line if he had been able to look forward a 
quarter of a century and see what the result was to be 
of allowing these bounties to continue. People became 
wiser as timfi went on, and a good many of the assump- 
tions which it was*perhaps legitimate to make a quarter 
of a century ago had been falsified by events . . . but, 
having had a quarter of a century’s more» experience, 
he was satisfied that the^ bounties must be treated as a 
great infraction of free trade, and that all th^ countries 
a£fecte4|by them were quite entitled to take exceptional 
measures to put an end to them. . . Whai^ever we 
might gain temporarily in consequence of what foreign 
countries gave us by these bounties, they were not to be 
endured, and we should join in this general movement 
in favour of free trade.** • 

The Report of the Committee fell dead, and the 
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question, so far as diplomacy was concerned, slumbered 
more or less for several years. In 1880 the Government 
made a feeble effort to reopen negotiations, but were 
met at once, very properly, by the French GoVtemment, 
who pointed out Jhat they could not consider the matter 
until the British Government were prepared to give the 
contracting parties security that they should not -have 
to compete in British markets with sugar receiving 
similar advantages in other countries. 

In 1888 an International Conference met in London 
and included Germany and Austria. But, though a 
Convention was more or less agreed to by the contracting 
parties, its jiresentation in the House of Commons for 
rati%ation was met by one or two speeches which might 
easily have been answered, but which apparently so 
frightened the Government that they promptly with- 
drew the Bill. Great Britain had, on this occasion, to 
bear the obloquy of rejecting the Convention. 

The controversy raged fiercely at that time. The 
dogmatists had fallen back on the argument that the 
sale of goods below cost price was such a blessing to the 
consumer that it was wicked to attempt to stop it. 
They failed to see that if industries are injifred by such 
competition the consumer also suffers. • Production is 
reduced and prices rise. This is exactly what has 
happened wi^h sugar. Very low prices have alternated 
with very high prices at regular intervals. As the late 
Lord Farrcr pointed out, glut*is followed by collapse 
and Ain. The short-sighted dogmatists declare,#on the 
other han^, that they do not mind this ; they welcome 
ruinous prices as they do sunshine. 

Another ten years elapsed, the competition, among 
the various beetroot sugar producing countries had 
bfcome more and more keen and the weaker ones began 
to pine for some way of escape frwi such an artificial 
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state of things. Another G)nference was called and 
met at Brussels in 1898. The numbers had multiplied. 
France, Belgium, Holland, Germany, Austria, Russia, 
Spain, ^eden and Great Britain were now gathered 
together and showed some real intention to make the 
Conference a success. It was an interesting discussion, 
but 411 hopes of success were wrecked by Russia. It 
was agreed that the Russian system was a flagrant case 
of unfair advantages conferred by the Government on 
their sugar industry, with the effect of artificially 
stimulating production and disturbing the naturi 
course of competition,* Russia indignantly denied the 
imputation and the Conference broke up. 

At that date Germany exported 760,000 tons of* raw 
sugar and 426,000 tons of refined. Austria exported 
377,000 tons of refined, and Hungary 40,000 tons. 
The average yearly exports from Russia for the jxiriod 
1885-95 had be'en •72,000 tons, practically all refined 
sugar. In 1896 the Russian exports went up to 221,000 
tons. An interesting foot-note to the Belgian table of 
(so-called) statistics says : “ The figures relating to the 
production of sugar are approximative, the duty being 
based on a presumed yield.” This is evidently the case, 
for on adding tfie production and imports for 1897 we 
get the figure of 222,185 tons, while we find the total 
exports amount to 236,027 tons, leaving a minus 
quantity for home consumption. 
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The United States Government were not going to 
allow their sugar industries to be ruined by the artificial 
system of forcing production and exportation, now 
almost universal throughout the European beetroot 
industry. They were very happy to import the sugar, 
but it must leave its artificial advantages at the Custom 
House as it passed through. The practical result of 
this 'policy was that not only tens but hundreds of 
thousands of tons of superfluous European beetroot 
sugar were imported into the States without hurting 
anybody, while the American revenue was swelled at 
the expense of Germany and Austria.* The exporters 
paid the countervailing duty and were thankful to get 
rid of a good part of their overburdened stocks. The 
United States thus became the only market where our 
West Indian sugar producers could escape from thisi 
ruinous competition — ^it was their salvation. The Indian 
Government followed the example of the United States 
and gave the same relief to our producers in the East. 

Great BAtain, in the meantime, gloried in allowing 
the European producer to enjoy a preferential position 
in her markets. He was in exactly the same position 
as if his sugar were admitted free while all otHhr su^ 
was chaf ged with a duty. That treatment would be 
rank heresy if bestowed upon British producers ; 
the other way round it was hailed with delight as die 
most perfect application of the only true eo^iouc 
doctrine. ' 

Our Colonial Office began to tl^k otherwise, and the 
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Foreign Office was quite ready to co-operate in applying 
some remedy to this crying injustice, rapidly becoming 
a scand^ They only wanted a mandate and, fortu- 
nately, tfeey got one. The Congress of Chambers of 
Cofhmerce of the Empire met in London in 1900. The 
London Chiunber, with some difficulty, had been induced 
to take up the sugar question and Sir Nevile Lubbock, 
Chairman of the West India Committee, was entrusted 
by the London Chamber with the duty of moving a 
resolution at the Congress, to the effect that it was time 
for an International Conference for the abolition of these 
artificial stimulants to^production and exportation, and 
that our Government should indicate their determination 
to take steps, either by means of a countervailing duty 
or by prohibition, to put a stop to them. Sir Nevile 
Lubbock mide a most convincing speech, and was so 
weU backed up, not only by Sir Thomas Sutherland and 
by the President, •Lord Avebury, but also by many 
distinguished Colonial delegates, that the resolution 
was carried by a large majority. 

This was exactly what the Government wanted. 
Immediate steps were taken to call a fresh Conference, 
which eventu^y met in Brussels in the winter of 1901. 
This Conference waS a big affadr and the foreign delegates 
knew that the British Government— for the first time- 
meant business. It required a very large tablfe to accom- 
modate delegates represepting Belgium, Austria, Hun- 
gai^, Germany, France, Spain, Great Britain, It^y, 
HdUandf Roumania and Sweden. 

This Conference had to deal not only with those 
abuses which were rampant in 1898 but also with a new 
method of canning out, on a still ’larger scale, the 
process of exterminating all unaided competitors. The^ 
manufacturers in Germany and Austria had taken a 
leaf out of the Russiah book and developed a new way 
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of fighting the French. The industry in each country 
formed what is called a “ Cartel.” They were so similar, 
and their results so identical that it will be si^fficient to 
describe, very briefly, the German Cartel. The consump- 
tion duty, that ^is, the duty actually paid by the &n- 
sumer, was 10s. per cwt. ; but the import dvty, that is, 
the duty which anyone outside would have to pay in 
order to enter into the competition, was 20s. per cwt. — 
just double. The surtax on imports was, therefore, 10s. 
per cwt. and, within the limit of that large amount, the 
home producer could raise his price to the consumer 
without fear of outside competition. But to effect this 
it was necessary that the whole industry should com- 
bing. They did so, and bound themselves down under 
severe penalties to adhere to the arrange,ment. The 
refiners were to raise the price to the consumer and to 
pay the raw sugar producers a fixed share of the resulting 
profit. The practical outcome was that the raw sugar 
producer received 3s. 6d. per cwt. more than the outside 
value of his sugar, while the refiner enjoyed the balance 
of the profit — 4s. 6d. per cwt. These were, indeed, 
glorious profits. The great glut of suga^ was rapidly 
increased, but the profit in the home market was so 
large that they could afford to sell their surplus for what 
it would fetch and yet make an abnormal profit on their 
total out-riirn. The value of sugar in the world’s 
markets ^11 3s. per cwt. below the cost of production, 
but the German producers were delighted, declaring that 
the right policy was to keep prices down so as*to crush 
all outsMe competition. They very nearly succeeded. 
This was regarded with dismay not only by the ordinary 
unaided producer but also by the rest of the beetroot 
industry itself, which had long enjoyed and still retained 
the sm^er benefits so generously bestowed upon them 
by their paternal Governments. 
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Thjs was the state of tension in whicn ine u)nierence 
met at Brussels, and this was the one subject for dis- 
cussion— -to abolish the Cartels. It was a long and 
tedious process, but by the end of February, <^i902, the 
work was completed and all that remained was to wait 
anxiously for the ratification of the Convention which 
was provisionally signed on the 5th March,* 1902, and 
came into force on the 1st September, 1903. 

The usual margin between prices of raw and refined 
sugar in Germany was 3s. 6d. per cwt., but when the 
Cartel was in operation it rose to 10s. 6d., and when the 
Cartel was abolished by the Convention it fell again to 
the normal figure. On 15th Jahuary, 1902, a calcula- 
tion^of the profit arising from the Cartel, based on the 
prices of the day, gave the figure of 7’90 marks per fifty' 
kilogrammes, that is, nearly 8s. per cwt. of ‘sugar con- 
sumed. This, calculated on a consumption of 703,507 
tons, showed a profit of ;f5,558,49^ f(^r the industry, 
with which they could make contributions to those who 
lost money on exports. The German Cartel profit was 
sufficient to furnish a bonus of about 5s. 5d. per cwt 
on the refined exported, or 4s. lOd. per cwt. on the raw 
sugar exported. The Austrian Cartel profit, calculated 
in the same way, was found to amount to more than 9s. 
^ per cwt. of sugar consumed, showing an annual Cartel 
fund of ;f%957,868, sufficient to furnish a bonus of 
4s. 8d. per cwt. on the refined sugar exported, or 4s. 2d. 
per cwt. ^on the raw sugar ^exported. In the year 
endifig July 31st, 1902, Austria-Hungary pfodnoed 
1,171,05^ tons, consumed 349,117 tons, and exported 
739,186 tons. In the same year Germany produ^ 
2,302,246 tons, consumed 743,520 tons, and exported 
1,144,317 tons. Together, these two countries 
able to furnish the outside world with nearly 2,000,090 
tons of sugar. They were selling it at 3s. per cwt. 
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the tost of production and hoped soon to become m^tei% 
of the situation. • 

The Convention put a stop to the Cartels by fixing 
the surtwc at a maximum of 2s. 6d. per cwt. This was 
mc^re than enough to keep out com^tition, and the 
British delegates feared that a Cartel might he formed 
to ej^jloit^ven this reduced surtax ; but the situation 
was critical, and it was better to accept the compromise. 
Subsequent experience has shown that half that surtax 
suffices to keep out competition. The large surtaxes, 
therefore, can hav^had no other object than to enable 
producers to raise prices in the home market. This is 
why excessive surtax^ must always be regarded as a 
form of State aid calculated to stimulate production 
and exportation with the result of disturbing the natur^ 
course of fjie world’s industry and trade. There is 
nothing to prevent the same system being applied to 
iron, steel, cottqn or woollen goods or any other article 
of commerce. 

The details of the Convention were summarized by 
the writer in the Economic Journal (Journal of the 
Royal Economic Society) for March, 1^4, from which 
he makes the following brief extracts. 

The first Art4de*of the Convention declares that the 
contracting parties undertake to suppress direct and ^ 
indirect bounties on the production or ex^rtation of 
sugar, and proceeds to define, as follows, some instances 
of the way in which such advantages may result from 
Stgte legislation. * 

(а) Direct bounties granted to export. » 

(б) Direct ‘bounties granted to production. 

(c) Total or partial exemption from taxation granted 
for a part of the manufactured product. 

(i) Advantages delved from excess of yield. 
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(e) Advantages derived from the exaggeration of the 
, drawback. 

(/) Advantages derived from any surtax in excess o1 
the rate fixed by Article III. 

(i 

Definition (/), ‘inserted at the instance of the Britisl: 
delegates, was absolutely essential in ordA to . meei 
the case of the Cartel bounties. They proposed to defim 
Cartel bounties as “ advantages derived from anj 
surtax,” but in view of the critical state of the negotia 
tions accepted the limitation. Tfie first Article is 
therefore, so far inconsistent that, though it declare! 
the abolition of all bounties, vt permits any Carte 
bounty which may be obtained from the reduced surtax 
fixed by Article III. The figure of this surtax was 
of course, a great bone of contention, but. was finally 
fixed at six francs per 100 kilogrammes, that is, 2s. 6d 
per cwt. 

The direct bounties in Germany, France, Austris 
and Holland came under definitions (a) and (6). Th 
bounties defined under (<;), (d) and (e) belong to om 
family and are practically interdependent. Levying thi 
duty on an estimated yield is probably followed by thi 
obtaining of a yield in excess of the estimate, and conse 
quently by ” a total or partial exemption from taxatioi 
for a part of the manufactured product.” But thi 
would not necessarily create a bounty unless the fa] 
amount of. duty were returnee? in drawback on export 
In tkat case the manufacturer can obtain the fgll dtvt] 
from the home consumer ; but if it were not so ih 
exemption from taxation would merely operate as i 
reduction of duty to the consumer. Where the fa) 
drawback is returned on export, though the fall dot 
Ij^as not been paid by the manufacturer, the drawltacl 
becomes practically an exaggerate^ one and the bo^t; 
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is really the result of a combination of the cases defined 
in (c), (i) and (e). 

The second Article abolishes such bounties as are 
here defijjed by prescribing excise supervision of factories 
and refineries, so that no duty shall be charged on the 
esfimated yield, and therefore no diWback paid on 
exported sugar. The sugar will be manufactured and 
refined “ in bond,” that is, without having paid any 
duty ; drawbacks will thus be abolished, and the sugar 
for home consumption will pay the duty when delivered 
for that destinatioii. 

The third Article fixes the maximum surtax at six 
francs per 100 kilogrammes. 

The fourth Article is the penal clause, the object 
of which is to give the contracting States security that 
they shall not in future have to compete with bounty-fed 
sugar. It declares that a duty not less than the amount 
of the bounty shall be imposed in the markets of the 
contracting States* on sugar from all countries that 
grant bounties. In the case of bounties arising from a 
surtax higher than that fixed by Article III, the counter- 
vailing duty shall be calculated by deducting from the 
surtax the figure so fixed and taking half the difference 
as representing file bounty. 

These then are the salient points of the Convention ’. 
the decision to abolish all bounties ; the establishing 
of manufacturing and refining ” in bond ” ; *the limita- 
tion of the surtax ; and ihe security to the contracting 
Powers that bounty-fed sugar will no longer be tolerated 
in *their Respective territories. 

There is one minor point in the Convention which calls 
for a word of comment. The fourth Article la}^ down 
the rules for countervailing a bounty by means of an 
equivalent duty, but it adds as an alternative that th^ 
high contracting parties reserve to themselves the power 

*o-<*463) 
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to prohibit the importation of bounty-fed sugar. This 
appeals to have arisen from some curious superstition 
on the part of the British Government that a duty might 
be regarded as contrary to the principles of fror trade, 
but that prohibition could not fall under th^it 
stigma. * 

If this was the idea it shows a curious want of grasp 
of the subject. A bounty destroys free trade in the 
country which receives the bounty-fed commodity, 
because the producer of that commodity is at once 
placed in a position of favour as Compared with his 
competitors who receive no bounty. The foreign pro- 
ducer is practically protected by->his bounty in British 
marl^ts if his sugar is allowed to be imported in open 
competition with sugar which receives no bounty. The 
effect is exactly as if the bounty-fed sugar wejc admitted 
free and the other, receiving no bounty, were struck 
with a duty. To eliminate this inequality is the sole 
object of the countervailing duty. If is, in fact, a duty 
on bounties, not on sugar. It accepts the bounty for 
the benefit of the whole nation of taxpayers by putting 
it into the Treasury, and leaves the sugar to compete 
with all other sugar on equal terms. Therefore, under 
a system of countervailing duties wje do not lose the 
benefit of the bounty, we do no injustice to the bounty- 
fed produce];, and we save the consumer from the danger 
to his interests arising from the effect of bounties in 
discouraging and eventually ^destroying his natural 
sources of supply. None of these arguments can l>e 
used in favour of prohibition, * 

The Convention expired in 1908 and had to be renewed. 
The British Government; graierally so simple-minded 
and easily over-readied, did a crafty thing. Five years 
previously they h^ yielded to the reasonable demand 
of the foreign governments who, ^or thirty years, had 
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persistently urged that they could not be bound by treaty 
to abolish their bounties until Great Britain undertook 
that they should no longer have to compete on British 
marketshjvith bounty-fed sugar. Having at last secured 
the abolition of the bounties, the British Government, 
at the earliest opportunity, turned round and declared 
that ^they* were about to readmit bounty-fed sugar to 
their markets. The foreign governments were in a 
position of great difficulty. They had no desire to 
revert to the ruinous system of former days and they 
had to give in. * 

Russian sugar, with its bounty, was to come in without 
let or hindrance. These was a great flourish of trumpets. 
The system of restricted ‘‘ imjX)rtation " was tc» be 
abolished. This was really all moonshine. The world 
produced y,000,000 tons of sugar, and we consumed 
one million and a half. There are at least 12,000,000 
tons (the rest gQCS to the United States) from which we 
were free to make *our selection. There was, therefore, 
no restriction. Russia, it appears, after sending her 
usual exports to Finland and Persia, had an average 
surplus of about 40,000 tons, some of which might 
come here. ,What is this drop in the ocean of 
14,000,000 tonsj^ ,As it happens, Russia had then no 
surplus. So much for restriction of imports. 

There were loud cries, when the Convention was 
coming into force in 1903, that the price of sugar would 
be raised enormously. Great political economists, with 
a Jurn for mathematics, sat down and calculatecf the 
exact figjtre. Our consumption, they said, was ^,600,000 
tons, and the bounties were £5 per ton. Multiply the 
consumption by five and you get jfS, 000,000. Behold 
the loss to the British consumer! They were not 
aware that price is governed by supply and demands 
and by nothing else. ,But, nevertheless, the figure was 
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freely quoted even by statesmen of the highest raftk, 
and was eagerly swallowed as an indisputable fact. 
They must have been quite surprised to find that supply 
and demand went on governing market prices ijust the 
same as usual, aqd, as there happened to be too mufh 
sugar, prices went down instead of up. Then a most 
fortunate accident happened for the alarmists. ,The 
European beetroot crop of 1904-5 suffered from a 
severe drought and produced 1,200,000 tons less sugar 
than the estimate. Prices naturally rose and the 
alarmists cried, " We told you so.” The rise which took 
place was, in fact, a clear proof of the danger to con- 
sumers in having to depend on cftie crop, confined to a 
smalkportion of Europe, for their supply of sugar. And 
this dependence on one crop was the direct effect of the 
bounties. So it was the bounties that wer^’ really the 
cause of the scarcity and the high prices. Europe, of 
course, sowed a large acreage in 1905, pn the strength 
of the good prices, and had a fine season and a bumper 
crop. In August, 1905, we were back again at the old 
price, a price even below the cost of production.^ 
The beetroot sugar industry still keeps up its pro- 
duction, and even continues to increase,, but not to 
such an abnormal extent as during (herbounty period. 
The industry has been firmly established and will 
continue to^fiourish, but it can no longer sell for e:q>ort 
below cost price. Cane sugar now has a fair chance. 
The figur€S in Appendix III Show that cane sugar is 
now ^forging ahead, and it will continue to ^ §o, 
keeping pace with the constant increase in the* World's 
consumption. The new fair fight between be^ and 
cane will be an interesting study for many years. 

See Appendix XV. 
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THE SUGAR MARKET 

There are other sugars than the products of the cane 
and the beetroot, and they must not be forgotten. The 
most important is what is called, in the market, “ Palmyra 
Jaggery,** from Inflia, of which at one time this country 
used to import appreciable quantities. Its production 
appears to be a considerable industry in India. The 
juice is tapped at the top of the tall palm-treg and 
caught in earthen pots suspended from a grooved stick 
whi^ directs the flow of juice into its receptacle. ^ The 
pots are collected each day and the juice boiled down 
to the crystallising point. 

Another tree that produces sugar is the sugar maple 
in" America. Here the juice is really tapped from the 
stem and boiled down into sugar. The quantity annu- 
ally consumed in America is about 11,000 tons. The 
people who 4ive in the country of production tell us it is 
so nice that w« shall never get a chance of tasting it. 

Coming now to the subject of the sugar market, there 
are still a select few who can recollect what the sugar 
market in Mincing Lane was before the advent of beet- 
root sugar, that is, in thi early sixties. The iVest India 
merch^ts and their brokers, together with mer<^ants 
and brokers who dealt in sugar from other quarters of 
the world, were the sellers. The buyers were the 
refiners and the wholesale grocers or dealers in raw 

^ The tapping of the juice is often incorrectly described ; there 
is no inciwon in the bark. The long flower is tied up and a piss^ 
cut off at the top. Thapot is tied on and juice flows into it from 
the wemnd. It is cut luain when the juice__ceases to /low, and 
SO on ff(m day to day.^ 
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grocery sugars. But these wholesale grocers had also 
another market to attend, and a very important one — 
the refined market. All the refined sugar consiKned in 
the country practically came from British refiners, |o 
that, in the case 6f London, a buyer from every whole- 
sale grocer or dealer had to make a tour of the Cast pnd 
early every morning to call on some twenty refiners and 
buy their goods. In Mincing Lane work began at 
9 a.m., public sales to value ; then a visit to every 
private saleroom where West Indfen sugar was on 
show ; then the public sales at 1 o'clock, which often 
lasted for an hour or more ; so* that the industrious 
buyer often did not get his work done till 3 p.m. 

ThI Mincing Lane sugar market of to-day ^ is a very 
different thing. The public sales are a mep nothing. 
West India brokers have nearly disappeared, the advent 
of the merchant at noon is a thing of the past, and you 
can buy a thousand tons of sugar in fiVe minutes. This 
transformation is all the result of the beetroot sugar 
industry. Beetroot came into Mincing Lane at first 
in pill boxes, carried furtively by the seller in his waist- 
coat pocket and khown in a deprecating v^y as being 
a very impertinent intrusion. Only ope pr two refiners 
would try the experiment, but they did not regret it. 
In Greenock one wide-awake sugar refiner informed his 
broker that tie did not want to buy hundreds of tons, 
he wanted fo buy thousands. Here was a grand oppor- 
tunity for some intelligent and enterpriang foreigner 
develop a new business. He came exactly at tlfe right 
moment, Ind at the end of his career he was one of the 
greatest sugar-brokers of the world. He not only 
supplied the refiners with their raw material but, 
eventually, had every kind of foreign refined ready for 
t& wholesale grocer. One of th^ oldest established 
) Befoiil the war. 
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houses among the English sugar-brokers, followed his 
example, opened branches in Paris and Magdeburg, and 
ran a very good race with him. ^ 

Then came a great help. Those refiners who used 
beetroot sugar on* a large scale soon found the want *of 
some organization for getting rid of the constant worry 
of complaints of quality and weight in the deliveries 
of the beetroot sugar they were importing. The result 
was the foundation of the London Beetroot Sugar 
Association. This organized body of^buyers and sellers 
has worked admirably. A form of contract was estab- 
lished which became, eventually,, a very complete and 
effectual document. Every dispute is now settled by 
arbitAtion, carried out by the Council of the Association 
in a simple but efficient manner. The sugar is bought 
and sold on the basis of analysis. Sampled are most 
carefully taken under the supervision of officers of the 
Association. A portion of the sampler is t)laced in three 
sealed bottles, of which one goes to the seller, one to the 
buyer, and the third to the laboratory of the Association. 
If there is a serious discrepancy between buyer’s and 
seller’s analysis the third sample is analjr^d by the 
chemist of the Association, and the average of the two 
nearest analyses is taken as the basis of the invoice. 
Here is at once a S 5 rstem which makes the buying and 
selling of sugar mere child’s play. The large brokers 
with their branches abroad can le^ you have any quantity 
of sugar you desire. 

The British sugar refiners now supply about 700,006 
tons to our consumers, and at one time made it nearly 
all from raw beetroot sugar. That indicates the quan- 
tity of that commodity which we annually imported. 
But the foreign refiner, now suppfies our consumers 
wfth about 900,000 tons^ of refined beetroot sugar every 

^ This, ,of course, is a description of the normal state of 
things inanediately before war upset everything. « 
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year, so that here we have 1,600,000 tons accounted for 
without any of the old trouble of valuing and attending 
public sales, or visiting countless private show-rooms, 
at the expense of many hours of valuable time. There 
on^ remains to be dealt with in the old-fashioned way 
about lOOfOOO tons of grocery or miscellaneous cane 
sugar*, including, of course, our fine colonial produce, 
such as the splendid yellow crystallized sugars from 
Demerara and the West India Islands. This is the 
change that has come over the Mincing Lane sugar 
market since 1860. 

But the change has not created a wilderness, as might 
be supposed. On the contrary, the members of the sugar 
market are there in swarms. This is the speculative 
market, a new invention not so very long ago, but now, 
in the eyes of the members, a very old affair. There is 
a “ Call in the morning, another in the afternoon, 
where prices fluctufiPte, not by 6d. per cwt. as in the old 
days of real bu 5 dng of solid sugar, but by farthings or 
halfpennies. When the market is really active there 
may even be a violent rise of a penny. All this may 
seem very chjjdish but it has its practical side. A^big 
bond fide sugar-))roker sells a thousand tons of solid 
sugar to a refiner, and he can at once cover his s^e in 
the market by buying a thousand tons of imaginary 
sugar for delivery at once or at some future tifne. He is 
perfectly safe, thanks to4he strict organizatiqp, and if 
he elects to take delivery he will get the sugar . Hecan 
thus hedge both his purchases and his sales, and without 
such a facility it would be impossible with ^fety to 
carry on the large operations necessary for the supply of 
sugar in these days. ^ 

There was some pleasure and satisfaction m the old 
da}^ in exercising the knowledge that comes from 

I ThiB l^s disappeared^ war time. 
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practical experience and selecting with care and skill 
the test article at the lowest possible price. That part 
of expert knowledge in the sugar industry h^s gone. 

The beetroot industry is beginning to get anxious as to 
its future prospects. Professor Dr. E. 0. von Lippmann, 
at the head of the German industry both as expert and 
leader, a few years ago expressed his alarm with no 
uncertain sound. He points to the rapid recovery of 
cane sugar since the Brussels Convention, to its monster 
factories, to its large 3 nclds of sugar to the acre, and, . 
worst of all, to its low cost of production. He speaks 
of the cost of production in Cuba as being down to 8s. 
per cwt. free on board. He has even heard of lower 
figufes, down to 6s. 6d. per cwt., and of a factory which 
produces 78,000 tons of sugar a year. He quotes the 
figures from 1904 to 1909, showing that cane sugar has 
increased from 48 per cent, to 54 per cent, of the world’s 
production, ^ Going further back he^shows that in 1899 
cane sugar produced only 31 per cent. We know that 
in those days even Java, with all its natural advantages, 
great skill and knowledge, declared that it could not 
stand against such artificial competition, as then pre- 
vailed. He went on to remind his audience how he had 
urged, at that time, that the low prices were, from their 
point of view, in conformity with the interests of the 
European ‘’industry. But now, he continues, better 
prices contain a danger, bec?vuse they are calculated 
to p’-ovoke a new and notable extension of the cultiva- 
tion of the sugar cane. He also laments that*German 
raw sugar has deteriorated in quality and that German 
refined sugar has lost its reputation. They must 
organize, he says, and if the industry will not, take the 
necessary measures it is not for want of wanung. 

^ He probably made the same lu’stake as that which is 
pointedL oat in Appendix III. 
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This is in a very minor key. In the days when beetroot 
was master he had urged that low prices must be 
maintaiaed in order to crush competition. That he 
veiy nearly succeeded we all know, and the fact was 
admitted even by such a powerful authority as The 
Times. the Financial Supplement to The Times of 
December 17th, 1909, there was a leading article on 
•' The Rise in Sugar,** in which the writer, after some 
interesting comments on the position, continued as 
.follows — 

“But what must ^strike the observing man who 
inquires into the facts of the situation is the probability 
that but for the Brussels Convention the rise in sfigar 
in this country, instead of beiifg 2s., might have been 
20s. per cM. For if the Convention had not put an 
end to the bounty system on the Continent the cane 
sugar industry by this time would have been practi- 
cally dead, and we should have been entirely depen- 
dent on the supplies of the Continental beet growers. 
And it is the comparative failure of the beet harvest 
this year that is the real and only cause of the rise 
in sugar. . . . To all intents and purposes, then, 
we should be ^aced with a shortage of about half-a- 
miUion tons in the European needs for sugar were it 
not for the mgst welcome increase in the J)roduction 
of cane sugar, and that»incre£^e could not ajjd would 
not have occurred under the bounty system.” • 

• • 

The authors of the Brussels Convention weref pleased 
to receive this unexpected and most weighty testimonial. 
For thirty years they were branded as economic infidels 
and heretics, but it appeared, on this very high authority,^ 
that their political economy was sound, that they have 
done a erood deed and. saved a valuable industry^ from 
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destraction. A good deal of injury might have been 
avoided — ^injury to consumer as well as producer— if 
their advice had been listened to at the outsrt of the 
disease. • 

As a last worcf, we ask again, which is to win the race 
between cane and beet ? Or are they to run 5 dead heat 
and divide the stakes ? At one time the beetroot 
industry, as we have seen, was rather sad, while cane 
sugar was very cheerful and ‘'going strong.” Those 
connected with the latter declare fnat their adversary • 
wiU never hurt them now, and can only live with the 
help of a surtax. This, at present, is not borne out 
by the facts; the beetroot industry shows no signs "of 
reducing its production. But it is quite prepared to 
face the fact that, all artificial stimulus having been 
withdrawn, it wiU not continue to make its accus- 
tomed giant strides. M. Francois Sachs, the eminent 
Belgian expert and statistician, said," with regard to the 
rapid increase in the world’s consumption, and therefore 
production : — ” It is true that Europe, and certainly 
Belgium, will take but a feeble part in this increase in 
the production of the future.” i 

Let us end with the hearty wish that both industries 
may flourish, each in its own sphere ; after their splendid 
efforts they both deserve it. 



{Frm Appendix to First Edition,) 
APPENDIX I 

Ten Remarkable Years of Progress 


* Ten Years of Sugar Production in Germany 


■ Year 

Acres 

Roots. Tons 

i Roots 
ipi'racrc 

Sugar. Tons 

1 Sugar Sugar 
per 100 per acre 

1899.00 

1,070,355 

12,466,000 

Tons. 

11-64 

1,791,250 

of Rooti 
14-37 

Tons 

1-67 

1900.1 

1,119,015 

13^52,000 

11*84 

1,974,800 

14-90 

1*76 

1901.2 

1,196,872 

16,000.000 

13-38 

2,293,300 

14-33 1 

1-92 

1902.3 

1,069,110 

11.256.000 
12,706^0 
10,0717)00 

15.727.000 

10-54 

1,750,600 

15-53 

1-63 

1903-4 

1,042,192 

12-16 

1,929,410 

1,605,400 

15-22 ' 

1-85 

1904-5 

1,037,005 

9-70 

15-94 

1-54 

1905.6 

1,179,355 

13-34 

2,394,400 

15-23 

2-03 

1906.7 

1,110,457 

14,187,000 

12-80 

2,242,100 

15*80 ' 

9-02 

1907.8 

1,121,232 

13,483,000 

12-02 

2,136,000 

15-99 : 

1-90 

1908-9 

1,087,215 

11,799,000 

10-84 

2,080,000 

17-63 

1-91 

Average 

4 

1 11-87 



15-49 1 

1-83 


Average of Ten Years, 1899-1908 


Germany 

Austria-Hungary 

France . 9 

Russia . • 

Belgium 

Holland 

Svreden 

Denmark . • 


Roots per 

Sugar per 

Sugar per 

Acre 

cent, of Roots 

Acre 

Tons 


Tons 

11*868 

15-49 

1-83 

9-682 

15*02 

1*45 

11-272 

12-84 

1*44 

5-786 

14 

*81 

12-136 

13*97 

1*69 

10-6 

14-47 

1*54 

10*9 

14*37 

1*56 

11-03 

13-13 • 

1*44 


apm;ndix II 

Home Consumption, 1909 

Foreign Refined Sugar . . , . 

British Refined Sugar . 

Manufactured (in Bond) in the United 

Kingdom 

Raw Cane Sugar 


Tons 

924:521 


599,793 

113,582 
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. 14 ? 

Home Consumption, 1909 — conid. 

Less Exports of British Refined . . . * 32,256 

Total consumption of Sugar . . . 1,605,6^0 

Molasses (imported) . 

Molasses Manufactured (in Bond) in 
United Kingdom . 

Total consumption of Molasses . . . 210,003 Tons. 


APPENDIX III 

Results of a German Sugar Factory, 
Season 1906-9 

This ic given not as iidicating the average results of beet sugar 
pr(^uction, but as a remarkable instance of success in a 
good season. ^ 

Roots, 24,600 kilos, per hectare, equal to about 10 
tons to the acre, against 10 J tons the^year before. 

Roots worked, 135,959 tons; average polarization, 
17’ 10. Price of roots, 21s. per ton. 


Working Expenses per ton of Roots 


Coal .... 

Shillings. 

l*3« 

Materials .... 

•53 

Lime ....*’ 

*•56 

General Expenses 

•264 

Repairs .... 

•58 

Wages .... 

,2196 

Insurance of Workmen 

•176 

Contributions . *. 

•41 

Insurance .... 

•092 

Total . 

6-188 

.Roots . 

21-136 


27-32 

Depreciation . 

1-07 


Total' cost per ton* of roots . 28*39 Shillings. 
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H7 

Si< tons of roots produced one ton of sugar. The 
cost per ton of roots being 28-39 shillings, the cosjt per 
ton of sugar is 170*34 shillings, or £S 10s., or 8s. 6d. per 
cwt. 

Sugar Produced 

First products (average analysis, 90 25) . . 25818 

Second products (average analysis, 81 -52) . 1,805 
Mblasses ...... 1,806 

Yield per cent, of Roots 

First products . . .15-31 

Second p|oducts . . 1-33 

Total . . 16-64 per cent. 

Molasses . . . 1-33 „ „ 

Average Prices 

First products, 10s. per cwt., basis 88, f.o.b. 

Second producl.s, 8s. 6d. per cwt., basis 75, f.o.b. 

s. d. 

Receipts for sugar . . 10 6 per cwt. 

Expense* . . .86 „ 

Profit . . ,20 „ 

Profits, ;f45,076, equal to 29 per cent, on capital. 

Dividend qf 22 jxjr cent, paid, after payments to 
reserves and bojiu^s. 

Of the rest, £8,669 was paid to the growers on account 
of the good year and the short weight but good quality 
of the roots. • * 

Dried pulp, 2,603 tonsf consumed 1,482 top^ of coal, 
an<J fetched £8,335 net, after deducting expense# of 
drying. • 

Other factories paid 30 to 35 per cent, dividend. The 
high 3 deld of 16 to 17 per cent, of sugar from the roots 
made the season a very profitable one to the factories. 
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I.— Sugar Crops of the World 
(Willett & Gray, New York, October, 1917) 

TONS OF 2,240 LB. 


Can* Sugar 

1917-18 

Estimate 

1916-17 

1915-16 

* 9 * 4“*5 

Tons 

Ton^ 

Tons 

Tons 

United States^ 





Louisiana . . . . 

1 275,000 

271,339 

122,768 

216,696 

Texas 

2,000 

6,250 

1,000 

3,500 

Porto Rico . . . . 

475,000 

‘448,567 

431,335 

308,178 

Hawaiian Islands . 

West fadicB — 

St. &oix 

525,000 

579,302 

529,895 

577,*86 

15,000 

12,000 

* 4,750 

4,500 

Cuba 

British West Indies — 

3,200,000 

3,000,000 

3.007,9x5 

2,592,667 

Ttinidad .... 

70,000 

70,891 

6^,231 

58,822 

Barbados, exports . 

55,000 

55,000 

65,060 

32,578 

Jamaica, exports . 

Other British Islands . 

30,000 

26,000 

I 5,*43 

*5,063 

35,000 

30,000 

, 35 , 37 X 

24,000 

French West Indies — 

r 


Martinique, exports 

40,000 

40,000 

39,925 

38,581 

Guadeloupe .... 

40,000 

40,000 

34 ,iix 

39,617 

San Donungo .... 

145,000 

130,171 

126,058 

108,267 

Mexico 

35.000 

50,000 

65,000 

110,000 

Central America 

South America— 

25,000 

25,000 

35,000 

36,273 

Demerara, exports 

120,000 

120,000 

116,824 

113,632 

Surinam 

15,000 

15,000 

43,000 

12,000 

Venezuela .... 

15,000 

15,000 

7,000 

3,000 

Equador 

8,000 

265,000 

8 ,oq*> 

• 7,567 

7 , *07 
262,841 

Peru 

Argentine .... 

250,000 

850,000 

150,000 

84,069 

* 49,299 

335,956 

Brazil 

375,000 

300,000 

194,000 

240,000 

Total in AASerica • 

3,913,000 

5,578,589 

' 5 , 3 * 4 , 59 * 

5,140,466 

British India (eon«umed locally) 

2,750,000 

< 8,626,000 

2 , 634 , 0 M 

*,*98,567 

2,460,573 

Java 

Form^ and Japan . . 

Philippine Islands, exports 

1,800,000 

1,596,174 

436,026 

170,000 

*,303.045 

450.000 

250.000 

405 , 9*7 
339,158 i 

968^ 

; 943,600 

Total itf Asia . 

5,230,000 

1 4,828,200 

4,369,95* 

4,968,618 

Australia 

865,000 ! 195,000 

Z 39 i 68 i 

946,408 

Fiji Islands, exports . 

100,000 1 100,000 

90,000 

102,000 

Total in Australia and 




348.408 

Polynesia 

* 363,000 

995.^ 

* 49 , 68 z 


1 Eftimate reduced to 093.1000 tons. 
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I. — {contintied)^ 


^Cune Sugar. 

— 

i *9i7-i8 1 1916-7 ! 1915-16 

Estimate ‘ 

1 Tons ! Tons Tons 

1914-15 

Tons 

^STpt (consumed locally) 
Mauritius .... 

R^u>n, exp^ 

Natal ...... 

Mozambique . . . . 

Total in Africa . 

Europe— Spain (cane) . ^ . 

Total Cane Sugar Crops .| 

100.000 
224»000 

45.000 

115.000 

50.000 

{ 101,832 

j 209,169 

1 45,000 

114,504 
' 55,000 

1 

i 98,064 

1 215,528 

1 45,000 

115,481 

1 50,000 

75,738 

277,164 

39,267 

Ot,6lQ 

40,000 

534,000 j 525,505 

524,973 

523.788 

6,000 

6,000 

6,359 

7,376 

12,070,000 

_ii, 233,294 

10,675,557 

10,288,656 

Beetnot Sugar 

• 

' 1 

Europe— Beet Sugar Crops . 
UnitM States — ^B^t Sugar Crop 
Canada— Beet Sugar Crop 

Total Beet Sqgar Crops 

Grand Total— Cane and Beet 

Eatimated increase in t9X72i8 
in the world's productiotf . j 

3,849,000 

875,000 

12,500 

4,555,407 

734,577 

12,500 

5,077,760 1 
770,736 ! 
17,641 1 

7,183,215 

646,257 

13,979 

4,736,500 

5,302,484 

5,875,157 ; 8,243,451 

16,806,500 

16,535,778 

16,550,714 ! 18,532,107 

► 270,722 

j 


II.—Crops of Beetroot Sugar on the Continent of 
Europe 

(From LiMs *' Monthly Circular”) 






■ 




i 

1913-14 

2912-13 

• 

2911-12 

1910-11 

1909-10 


W.&G.\ 




* 


. • 

Tons 1 

Tons 

Tons 

Tons 

Tons 

TAis 

Germany . 

"x, 330.000 1 

2,738.000 

2,732,189 

1,505,479 

2,6o6,Z22 

1,538,0342 

2*033,834 

Aottria . 

900,000 1 

2,710,000 

*» 9 * 9,833 

978,838 

1,154,606 

1,256,731 

Ptaaoe 

181,385 

8oo/)Oo 

516,618 

724,897 

806,405 

RoMia 

1,258,920 

2,750,000 

*,383,754 

2,058,635 

2,140,000 

1,126,853 

Belgium . 
IfoUa^ . 

233.210 j 
200^ 

230,000 

230,000 

300,253 

316,933 

246,220 

267,607 

284,714 

222,359 

249,6X2 

198456 

Others 

571,892 || 

796,700 

709,243 

530,000 

590,000 

465,000 


4.535.407 

8,254.700 

8 J 41/)63 

6,279,165 

8,105,226 

6,136,912 • 
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III.— Progress in Cane and Beet Production since \ 
1903, the date of the Convention , 

{Joufnul dcs Fdbficaftts de Suctc, 10 October, 1917.) 

Beet 


Year 


1903> 4. 

1904- 5. 

1905- 6. 

1906- 7. 

1907- 8. 

1908- 9. 

1909- 10. 

1910- 11. 

1911- 12. 

1912- 13. 

1913- 14. 


Cane 


The War 

1914- 15. . 

1915- 16. . 

1916- 17. 


TONS 

4.234.000 

4.594.000 

6.731.000 

7.329.000 

6.922.000 

7.633.000 

8.327.000 

8.390.000 

9.067.000 

9.232.000 

9.821.000 


10,288,000 

10.667.000 

11.169.000 


Europe 


^United 

States 

and 

Canada 


TONS 

5.881,000 

4.708.000 

6.932.000 

6.710.000 

6.562.000 

6.543.000 

6.137.000 

8.095.000 

6.279.000 

8.341.000 

8.179.000 


Total 

World's 

Production 


TONS 

208,000 

209.000 
283.000' 

433.000 

440.000 
'384,000 

450.000 

455.000 

541.000 

635.000 

667.000 


7.583.000 

5.077.000 

4.764.000 


660,000 

797.000 

747.000 


TONS 

10.323.000 
‘ 9,511,000 

13.946.000 

14.472.000 

13.924.000 

14.560.000 

14.914.000 

16.940.000 

15.887.000 

18.208.000 
18,667,000 


18.531.000 

16.541.000 

16.680.000 


» Zlie lump in the figure for cane sugar prt^uction. iiom 
4.594,000 tons in 1904-5 to 6,731,000 tons in IMSjfi, 
leading. It is caused by the sudden inclusion, by me ata^ 
ticians, o^ a more or less imaginary figure as 
was for the first time officiaUy announced to be the estimto 
of the native production of sugar in Britiui India. p. w.) 
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^IV— Progress of the European Beet Sugar 
PRODU cJlNG Countries during the period of the 
Convention, 1903-14 
(Journal des Fahricants do Sucre.) 




1903-4 

1913-14 

Difference 

• 

TONS 

TONS 

PER CENT. 

G«rinany . . . . 

1,929,410 

2,725,000 


Austria . . . . 

1,158.800 

1.692.000 

+ 16 

France .... 

794.430 

786,000 

- 1‘06 

Russia • • • 

1,160,660 

1,731,000 

+ 49-1 

Belgium . * . 

202,850 

230,300 

+ 13‘5 

Holland .... 

123,500 

228,600 

+ 85*1 

Sweaen . . • . 

107,240 

136,500 

+ 27-2 

Denmark .... 

45,900 

146,000 

+ 218 

Italy .... 

Spain (beet) 

135,000 

70,800 

327,800 

160,000 

+ 142 
+ 125 


5,728,590 

8,163,200 



The progres^of jGermany, Austria, Belgium, Holland, 
and Sweden is a natural increase to keep pace with 
increased consumption. The increase in Russia is 
artificial, because there is still a bounty.* Italy and 
Spain have protected markets and no surplus. The 
rapid growth of the Danish and Dutch industries is»very 
creditable. There are several reasons for the station^ 
condition of France, of which high cost of production 
is one. 
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Yield of Sugar from the B^troot. 
Europe and the United States 
(Truman G. Palmer, Washin^on, U.S.Ay 




Roots Acre 

Raw Sugar i 

Sugar per Acre 



Short Tons 

Extraction, ' 


^ONfUb 




2,000 Ifjs . 

per 100 of Roots 





1908-Q 1910-1 19x3-4 

1908-9! 19x0-1 1913-4 

1908-9 

19x0-1 1913-4 

UnitiHl Statfti . 

9*36 10*17 , 9*76 

13*86 1 11*01 ' 14*40 

2,594 

2,848 

2,8X0 

Germany 


I2 *o 8 14‘7 o 14**7 . 

17*61 ! 16*44 ; i6*oB 

4,253 

4,835 

4,559 

Ruwia 


6*99 «*74 7*6o 

15*21 16*12 i 14*09 

2,127 

2,8x9 

2,143 

Amtria 


10*71 , 13*36 , 11*50 

17*44 ; 14*85 , 15*38 i 

3,737 

3,672 

3,500 

France. 


12*36 10*76 12*52 

13*31 i 12*90 , 12*87 ' 

3,288 

2,775 

3,223 

Belgium 


13-34 14*53 «*33 

14*96 ; 14*30 1 15*06 

3,990 


3,716 

Holland 


12*46 12*96 ' 11*19 

15*87 i 15, *04 1 14*77 


3,898 

3,306 

Sweden 


12*35 1 14*03 , 13*76 . 

15*53 I 15*74 1 15*49 

3,836 

4,416 

4,26a 

Denmark 


12*97 15 31 t 13*93 

15 1 14*31 15*13 , 

3,893 

4,381 

4,216 

Spain .t 


15*74 10*82 1 io*8i ' 

12*47 ! 14 43 1 1**96 

3,926 

3,123 

2,801 

Italy . 


15*14 , 16*63 *0*89 ' 

11*70 11*94 1 11*67 

ill' 

3,541 

3,97a 

4,874 


Russia and the United States are ^^ery mftch behind 
all the others. France is disappointing. 


^I.—Development of the United States Beet- 
Sugar Industry since 1900 
(Truman G. Palmer.) 


TONS OF 2,000 LB. 
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Vlf. — Q uantity of Cane Sugar per Factory 
TURNED*OUT IN CUBA IN THE YeAR 1913-14 
(Truman G. Palmer.) 


Tons per Factory 

Number 

of 

Factories 

Under 1,000 tons per factory . . . . 

2 

1,000 to 5,000 tons per factory . 

22 

5,000 to 10,000 „ . 

49 

10.000 to 20,000 „ . 

48 

20.000 to 40,000 • 

39 

40.000 to 60,000 

8 

60,000 to 80.000 

3 

80.000 to 100,000 

1 

Over 100.000 

i 

Total Number of Factories 

173 

Total Production .... Tons 

2,971,976 

Average Production per Factory. . Tons 

17,179 


VIII.—Meltings of Sugar in Clyde Refineries 

From WilIiam Connal & Co/s Monthly Circular, 
GlAgcJw, 31st December, 1917 


Year 

Wwt* 

India 

ICauri* 

tins 

Braail 

• 

Cuba 

and 

Porto 

Rico 

Beet- 

root 

i Java 

Other 

Foreign 

• 

Total 

• 

Toms 

Tons 

Tons 

Tons 

Tons 

Tons 

Tons 

^ons 

19x3 . . 

. 3 i 376 

415 

- 

82,804 ! 120,7x3 

3,299 

2^596 

231.333 

1914 . . 

. 5,570 

__ 1 

890 

64,283 

68,945 

' 25,841 1 

35.092 i 

200,621 

19*5 • • 

. - 

1 18,598 

2.433 

86,839 

- 

102,699 

1 19,120 

229,689 

19x6 . 

. 4,800 

9,460 

— 

138,302 

- 

ESS 

1 18,115 

22X^512 

1917 . • 

. 8,474 


3,040 

137,238 

— 

60,979 

! 7,454 

237,185* 
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IX.— Hawaiian Islands Sugar Production in' 1916 


fTruman 6. Palmer.) 


Plantation companicH in operation 

Acres harvested 

Canes per acre, tons (2,000 lb.) . 

Sugar produced 
„ per acre 

„ extraction per 100 of cane . • 

{ Highest, tons 
Lowest „ 
Average „ 


.52 

115,489 

42 

593.483 
513 
12 2 
59,035 
144 
11,413 


X.— Cost of Production of 100 Pounds of Baw 
Sugar in the Beet * 

(Truman G. Palmer, Washin^n) 


Dollars pcr zoo lb. 


Five-years’ Average 


1 Austria 

If ^ 

France 

HoUaod 

1908-i) to 1913-13 

3*30 : i'5o ! 1-53 

1-49 

178 

1-46 

, v ^ 
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Xt— C onsumption of Sugar in the United States 

* (Official) 



U 17 

2«U 

im 

and Non-DutiabU— 

Louisiana, Texas (Cane) . . . . 

United States (Beet) 

Hawaii (Q^e) 

Porto Rico (Cane) 

Philippine Islands (Cane) . . . . 

Various Sugars 

TOMS 

, (3,340 fb.) 
263^94 

839.577 

631,478 
463,658 
79 ,086 
11,846 1 

TOMS 

224,978 
. 700,256 
533,969 

392,733 
111,183 
! 14,000 

TOMS 

234,768 

769,257 

509,263 

300,310 

130,202 

15,400 

Total Domestic 

Cuba (Cane), oti which Tariff concession allowml 

2.289,539 

1,651,761 

, 1 , 977,118 
1,666,548 

1 , 939,200 

1,841,602 

Total Preferential and N<ti-Dutiable Sugars . 
Foreign, on which full Duty assessc-d 

3,941,300 

12,887 

3,643,666 

14,941 

3,780,803 

20,729 

Total Consumption . 

3.954,187 

, 3,658,607 

3.801,531 


Practically the whole was supplied by the iStatcs, 
Territories, and Protectorates of the Republic. 

- XII.— Our Home Consumphon 


For the last cohipUie year before the war, and the first complete 
year during the war. 


* ! 

1913 

1915 

Refined (In4>orted) .... 
Refined (in Bonj) the United-Kingdom 
Raw 

Total 

Less Exports •£ Britisli Refined . 

Total consumption of %ugar 

MolasAs 

Molasses manufactured in U.K. . 

Total consumption of Mola.s.scs. 

TONS 

899,327 

715,661 

116,942 

TONS 

572,618 

784,316 

293,276 

1,731,930 

23,t71 

1,650.210 

4,972 

1,708,699 

1,645,238 

158,162 

85, 

145,703 

70,125 

243,746 

215,828 
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XIII. — ^The Imports of Sugar into the Ui^ited ! 
Kingdom for the Last Complete Year 
before CHE War and the First Complet® 
Year during the War — a very interesting 
comparison. 


Unrefined Sugars 


1913 

TONS 


1915 

TONS 


Germany 
Netherlands . 

Bclgnim 
France . 

Austria-Hungary 
Java 

Cuba .g 
Dutch Guiana 
Hayti and San Duiningu 
Mexico . 

Peru 

lirasil . 

Mauritius 
Britlsli India . 

British West Indies, British Guiana, 
British Honduras 
Other Countries 

Total Raw Sugars 

defined Sugars 
Russia 
Germany . 

Holland 
Belgium 
Firance 

Austria-Hung.iry 
Other Countries 


Total Relied Sugars , 

« 

Midasses . . . . 


471,689 

11,377 

2,526 

i6i,cl$8 

99 

223,980 

4,501 

9,409 

4,13a 

27,520 

5,14* 

20,178 

3,850 

47,711 

53,51* 


1,046,482 


2,940 

466,749 

278,789 

49,920 

26,576 

198,432 

2,395 


Philippines 


f /■ 

Java 

United States 
Argentina 
Mauritius 
Other Countries 


5.943 

292,442 

353,906 

'IIS 

123 

31,881 

22,891 

IXZJt5 


2x5,646 

38,267 


975,653 


93.127 

44 

10S.X49 

184,^4 

29'**! 

85,1X8 

6,828 


924,800 


506,483 


164,908 


Total Imports 


I 3,136,190 
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XIV. — European per capita Sugar Consumption 
(Willett & Gray, New YorA.) 


_ J 

• Country 

Population 

1914-15 

Co 

F 

nsumpt 
>er hea< 

ion 

J 

• 

1914-5 

1913-4 

1912-3 

Denmark . . . 

2,770,000 

lbs. 

93*48 

lbs. 

95*57 

lbs. 

98*16 

United Kingdom 

46,600,000 

89*69 

93*37 

95*52 

Germany .... 

68,000,000 

74*95 

45*13 

40*26 

Switzerland 

3,850,000 

74*87 

73*55 

77*24 

Sweden . . . . 

5,645,000 

60*48 

57*73 

57*09 

Norway . • . 

2,430,000 

60*37 

46*64 

45*83 

Holland .... 

6.230.000 

53*44 

50*09 

40*90 

Bpjgmm .... 

7,500.000 

42*79 

36*08 

39*20 

'France . . * 

39,610.000 

39*01 

43*85 

43*47 

Austria-Hungary 

52,300,000 

37*38 

29*17 

28*14 

Finland .... 

3,155,000 

32*54 

32*65 

32*54 

Russia .... 

136,210,000 

29*26 

25*43 

24*31 

Turkey .... 

21.650,000 

20*33 

21*93 

19*84 

Rumania .... 

7,605.000 

17*12 

9*26 

8*89 

Spain • ,r * * 

19,750.000 

15*91 

14*19 

15*62 

Portugal .... 

5,990,000 

13*60 

14*70 

13*57 

Italy . "S ? 

34.750,000 

10*45 

11*68 

11*05 

Bulgaria .... 

4.950,000 

9*94 

9*61 

7*83 

Gineece .... 

4.270,000 

8*99 

7*68 

11*57 

Serbia . . ^ . 

4.500.000 

4*60 

10*03 

9*33 

Europe average. 

•477.735,000 

41*73 

36^3 

36*6 

Uniftd States (W. and G.) . 

101,577,000 

83*83 

84*29 

85*40 
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XV.— The Price of Sugar during the Convenjion 
^ Period, 1903-1914 » 

The average cost of production of European raw 
beetroot sugar, basis 88 per cent., f.o.b. Hamburg, is 
between 9s. and 10s. per cwt. 

The price front September, 1903, to July, 1904, >#as 
below cost of production. A failure of the crop in 1904 
caused a deficiency of 1,200,000 tons in the supply of 
sugar, and prices consequently rose. The 1905 crop, 
was a heavy one, and prices fell from 16s. in January, 

* 1905, to 11s. in July and 8s. 9d. in#August — once more 
below the cost of production. In 1906 prices were' 
below 9s., and for many month% far below cost of pro- 
duction. During 1907 prices ranged between 8s. and 
10s. • In 1908 they ranged between 9s. 6d. and 11s. 3d. 
The crop of 1909 was a poor one, and prices rose till 
August, 1910, when they began to fall do\^ to 8s. 9d. 
in October, remaining below 10s. till March, Jj911,, 
when fears of another bad crop# Which eventually 
showed a deficiency of 1,800,000 tons, caused an 
inevitable and very serious rise. In 1912, prices fell 
to 9s. and in 1913 below 9s„ and ranged between 9s. 
and 10s. until the war came. ^ 

This is a reply to those who try to make people 
believe, and to those who so readily ^o believe, that 
prices have been high owing to the abolition of the 
bounties. •They can now see that dqfing the period 
1903-14 prices were generally below or round about 
thefCost of production. They can also see that, con- 
sumers, having been compelled by the action of \he 
bounties^to be dependent on the bounty-fed area of 
Europe for their supplies, have to endure high 
prices whenever there is a deficient beetroot crop. 
The high prices are, therefore, caused by the bounties; 
*not by their abolition. 
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Refining Co., 118 

Sugar, South, 24 

Antiguan Sugar, 94 
Archard, Francis I^rl, 104 
Argentine Sugar, 24. 98 
Aspinall pan, The, 65 
Australian Sugar, 25, fOl 
Avebury, Lord, 127 


Barbados. 94 
Beet. 17 

Analysis, 48 
Sowing of, 22 ; in 
Germany, 21, *24 ; Rus- 
sia, 24 ; pits, 22 ; pulp, 
47 


Beet-sugar, discovery of, 104; 
history of industry in 
France and Germany, 104; 
in Ausl!’ia, 109 ; in 
Russia, 110;^3iportsfrom 
Auatiia, France and Ger- 
saailv* 108; Cost of pro- 
dnCQon in Germany and 
Ibteda, 119: European 
statistics, 112 ; in U.^A., 
115; fall of prices, 138; 
• futufe of, 139 
BerSiA, 66 
Boivin, 82 


Bounties aboli^ed, 131 
Brazilian Sugar, 96 
Brewers* Sugar,” 35 
Bristol, 8 

British Guiana Sugar, 25, 

94 


; British Refining and Colonial 
Sugar Production, Select 
j Committee on, 118 
West Indian Sugar, 4, 

i 

1 Brown Sugar, 4 [127-9 

j Brussels Convention, The, 

I Canada, 115 ^ 

Cane crops, dates of. 25 ; 

statistics of. 89 
Cane-crushing, 26-37 
” Carbo-hydrates,** 35 
Cartel, The German, 128; 

the Austrian, 130 
Cartels abolished, 130 
Centrifugal machine, The, 71 
Chinese Sugar, 17 
Clarification, ^-62 
" Climax,** 78 
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” Compensator,*' The, 32 
Convention, The, 130-4, 143 
” Copper Wall,** The, 51 
Congress of the Chamber of 
Commerce of^e Empire, 
The, 127 

Crushed Sugar :-jWhite, 4; 

yellow, 4 [74 

” Crystallization in Motion,*' 
Crystalloids, 40 
Crystals, White, 7£ 

' Cuban Sugar, 17, 24, 25, 69, 

; 92, 98 

' Cube Sugar, 86 

; Dbmerara Sugar, 48, 54, 69, » 
I 75 
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116 
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Duncan, Mr. Jamcg, 10, 82 

Egyptian Sugar, 25 
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Export Figures, 125 

Fiji, 25 

“ First Products,” 72, 75 
Formosan Sugar, 14, 17, 25 
Fructose, 78 

Fryer, Alfred, 64; his 
Concretor, 64 

Geerligs, Dr. Prinsen, 36, 75, 
99 

Glasgow refineries, 6 
Glucose, 36, 76. 78 
Golden Syrup. See Syrup 
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Greenock, 6; Sugar Exchange, 
The, 138 
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• 
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Indian Sugftr, 25, 98, 137 

• 
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Japan, 18 • 

Java Sugar, 20, 25, 48. 

61, 69, 72, 91. 94. 98. 142 
Jelinek. 58 

Bangbn, Eugen, 62, 88 
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Lippmann, Prof., Dr.E.O., A2 
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Association, The, 14^ 
Louisiana Sugar, 17, 25, 90, 
98. 109 • 
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Margraaf, 104 

Mauritius Sugar, 4. 25, 101-3 
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1860, 141 
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Muscovado Sugar,* 4, 20, 54 
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• 

" Palmyra Jaggery,” 137 
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100 . 

Plant-cane crop. The, 18 
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Porto Rican Sugar, 17, 91 
Possoz, 58 

• 

Qu^nsland Sugar, 101 

Ratoon Crops, The, 2g r 
Reunion, 95 

Refineries : — East End, 4 ; 
at Greenock, 6 ; Leith, 6 
See also Sugar Refining 
” Reducing Sugars,” 34, 35 
RilUeux we Inventor, 67 
Robert, Julius, 39 
Rum, 7f 
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S. Domingo Sugar, 69, 95 
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Sandwich Islands Sugar, 17, 
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“ Sereh ” disease, The, 99 
Spanish Sugar, 99 
Steffen, the Inventor, 47 
Sucrose, 35, 36, 77, 78 
Sugar : — Consumption of, 3 ; 
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Houses, 3 ; " invert,” 34, 
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crystallizable, 31, 34 
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Dutiej, International 

Conference on, 117; in 
Br ussels. 120, 142 ; Paris, 
^120 ; London^ 120 

Factories, Chemical 

^control of, 78 


Sugar, Refining, 3; in Bristol, 
8, 12 ; Lancs, 12 ; Liver- 
pool. 7 ; London, 10 ; 
Manchester. 9; Scotland, 
6, 7, 12 ; Chapter on, 80-88 
Surtax, Limitation of, 128 
Sutherlanu, Sir Thomas, 127 
Syrup, 76 

, Golden, 8, 35, 86 

Green, 87 

Tate, Sir Henry, 10, 82 
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' Treacle, 4 
. Trinidad. 66, 93, 98 
i Tfiple-effet, The, 67-9 

Vacuum Pan, The, 51, 66, 70 

» 

1 West Indian Sugar, 3, 20, 25, 
! 51, 69 

; West Indies, French, 95 
' Wetzel Pan, The, 65 
, Wiley, Dr., 115 

” Yellow Crystals,” 55 


THE END 


PriiMbySir Itme Pilmm &5<m, Ud^ Bath, Sn^, 
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INCOME TAX 
7. 
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;t, 1918, and Decisions in the Courts. By W. E. " 

Edition, Revised and Enlarged. In demy Svo, cloth gilt, 5x8 pp. . W. 

OOlZiMmSEXOEMPATlIIlfTS. GaannieePayiiiMtaMdlAflNlorOlaMdl^ 

t ByW. E. Shrlling. In demy Svo, cloth gilt, 160 pp. . * . . Xtk U/| 

nOOMB TAX Afo SBPBB^iX LAW AID OASES. Including the Finance Act, 

19x8. By W. E. Snblling. I'hird Edition, Revised. la demy Svo, doth gilt, 

BxdBIS%tOI 1 XS (Inotading Ewom Mineritl Righti) DUTT^ and LniM ^ 

IftinHtom d War Acta. By W. E. Shelling. Fifth Edition. Revised and 
Enlarged. In demy Svo, do^ gilt, 422 pp , . Eei tf/- 

BUSINESS OROANIZATION AND MANAGEMENT 

. m moBOLOGx or hmaoehehi. oy L. M. Gilbreth. In demy Svo, doth 

• gil t, 354 PP Met 7 / 8 * 

BHrLOniERT MAMAGBMENT. Compiled and edited by Daniel Bloomfield. In 

demy Svo, doth, 507 pp Met W8 

QfnCB OBOAMXZATiaM AMD HAMAaEMENT, DtCLUDlMG SEOBBTABIAL 
WORK. By Lawrence K. Dicksee, M.Com., F.C./R; and H. E. Blain. 

Fourth Edition, Revised. In detny Svo, cloth gilt, 314 pp. . . . Met 7/8 ~ 

MOMUSPAL ORQAMIZATIQN AMD MAMAQEMEMT. Editkl by W. Bateson, 

A.C.A., F.S.A.A., In crown 4to, half leather gilt, with 250 forms, diagrams, 

coxnnnfS^BOusB AMD FAOIORT ORQAMIZATIOM. By J. Gilmour VViluamso)!. ^ 

In demy teOjdoth gill, iSajn). Met 8/~ 

SOUOlirORS’lliniCB ORGAMII^TIOM. MAMAOEBIEMT. AMD AOOOUMTS. By 
E. A. Cope, and H. W. H. Robins. In demy Svo, doth gilt, 176 pp., with 

numerous forms Hit B/* * 

OOLUBRT OmOE OROAMIZATIQM AMD ACCOOMT& By J. W. Ihmss, F.C.A.‘, 

and T. Co lin Ca mpbell, F.C.I. Iu deray Svo, doth gilt, X33 pp . .Met 8/- 

CLUBS AMD THEIR MANAGEHERT. By Francis W. Pixlev; F.C.A. Of % 

Mid4U Temple, Barritter-at-Lav. In demv Svo, doth gilt, 240 pp. . . Mit 7 / 8 ^ 

DRAPERY BUSDIBSS ORGAMXZATIOM. MAMAGEHENT ATO XOWUMTS. By 

J. Ernest Pavlxy. In demy Svo, doth gilt, 302 pp. .... Mrt 7/8 
GROOBBT BUBOnSSB ORGAMIZA 1 IOM AIO) MAMAGEMEMT. By C. L. T. 
Beeching and J. Arthur Smart. Second Edition. In demy Svo, 

doth, xGo pp. M 8/’^ 

IMDUSntXAL mmo MAMAGEHENT. By Geo. B. Lissxnosh. With a ^ 
Fore word by C. E. Mvsgravk. In denw Svo, doth gilt, s6o pp. . . Mit 7/8 

SBlPFlMa ORGAMIZATIOM. HAMAGEll^ ATO AOO OUMTa. p . 

DfBURAMOB Omd^AMIZ ATKHI, MAM AGEHERT AHD ACOOUm (Sm p. 7 «> 

BAMX ORGAMlZATiaH AHD MAMAGEMEMT. {See p. 6.) ^ 

THE OASO IlDEZ SYSTEM. In crown Svo. 100 pp. . . .f . .MM f/-r 

nURG BY8IRMB. By E. A. Cope. In crown Svo, cloth ^It, aoo pp., Mil 8/i 

A MAMUAL or DUPUOAHMG methods. By W. Dbsbonovgh. In iemy Gvo. 
cloth, 90 pp. MW- 

ADVERTISING AND SALESMANSHIP 

ADYISnSlMG. By Howard Bridgewater. In crAm Svo, doth, too pp. . Eat W-. 

. TBI THBOmr AED FRACIIGE OF ADVERTISIMO. By W. Dill Soon, 

In large crown Svo, cloth. 61 illustrations SBRHb 

ADVEBSUaHI AS A BUBDrSU POROB. By P. T. Chexunoton. In demy Svo, 

doth gilt. 886 » . . . . . . . . : M W8 

m liliiodw ^ ADVEBllBIMO ABBAMOEMBIT. By F. A. Pawm 

Slae y in. by xo^ in., cloth, ia8 pp., with many Mustrations . . . Bat' - ^/S ' 

3S5&W!±i 

By C. Maxkwell TasGuaTHA and J. \V. FaiNoa. Fcceword by T. Sttwaimbfia '' 

» S igLoaAKE. Siie, 6| in. by 9t » «! ^th, 98 pp., ititb Ittustraticaa • , M ' 
nmOBOLOOY(WADY« ByW.DxLLSooTt,Fh.D. IndemyBviL ^ 

yr lth 67 t Uustrat iont . ‘ . M ISM 

MOW TO AOYBR 1 III. By G. French. In crown nvo, cioth, wiGi mgy , 
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IP/ By V?tA.Co»BioiiandG.E.GiuiiiOA». In crown ^ 

By N* C. Fowlu, assisted W 99 expert 
(jOljinEOlMrTBAVE^ E. Bolu In crown 8vo, doth ^ 


business handbooks and works of 

REFERENCE 

SLi* ivl? M^mntributors ‘^A i^iabie and comprehensive work of reference 

"P«S^Sf5S:'S''i55S 


com^ mSaTOOKS. By H. J. Tarkv, B.V.. lU.C., I-.C.S. la crown 

^^““stS.TrSSu.fL'Si.T Biuc«. Ci... .1. .n a™, eU 

%b‘SSmi) W m)0« ®/ *""• “‘IS 

In crown 8vo. cloth, 124 PP- ' ’ Magt .1015) liy Idixis T. Powxw., 

ByJ.A.S«t« 

““W*ffB^S)^SdE*5rind.my»vo,ctoU.,i7on>. ■ W 
B.A., LL.B. (LqpQd. , . vocabulary of 101,000^ pronounceable 

S:*aln.by»j^ 


8/6 

7/6 

8 /- 

m 

7/6 

i/i 

w- 


artUClU WWttS, mu mm 

F™«hEdiu™.R«wi ^ 

ABBWEmTIOH^ Coi.iaiuingVer 1,^ terms 
«.H do*.;..-... s.« 3 ..•<.» *l iJj 


«2E‘‘itSU vtto*«oi[« "® “s^ s* w' 

«>™« FBOomranL i, w*.P »«; „ 


A otBM *9_S.5P^*5 S!?i8* I 


'att,W|D ~ #15 crown 8 vo, cloth, ®®*LP^ * 
fcMMinnti By Richaxd Bevwoii. 

«r pJ w. F. Tupittir. 

iJ^QBta. By & W. FtAKea. 


1/6 


. BH H 

Brohlfl l/i 



COJttMON COipODITIES OP CGMMEgpE 
AND INDUSTRIES 

In MCb of the handbooks in this series a particular product or industry is treated Mr an 
expert writer and practical mao of business. Beginmng with the life historv of the plant, 
or other natural product, he follows Its development until it becomes a commercial oommoditv, 
and so on throu^ the various phases of its sale in the market and its purchase by Um 
consumer. " 


lieh bo^ in orown SfO, doth, with many illmlntioiii, Sk 6d. net. 

* I nao aim nae wavniti 


Aim ITS PBODnOTS 



f AM D 8TEBL 

OOiPIB 

GOAL 


AID GLAt PRODUCTS 


SOAP 

aukss AID GLASS makhg 
GUMS AID RESINS 
SBE MOTOR INDUSIRT 
THE BOOT AID SHOE IIDUSTRT 


GAS AID G AS 1 

FURNITURE 

GOAL TAB AID SOME OF ITS ntODUmi 
PETBOIAUM ^ 

BALT A ND THE BALT IIDUBIBT 
KW r fE D FABRICS 
ZINO 

OOBDAGB AID GQRDAGB 1 


CARPETS 

AffiSTOS 


PHOTOGRAPBT 
ACmS AID AUCAUS 
SILTEB e 
GOLD 

PAINTS AID VARIIBBBS 


ALUMDU UM 

BUTTER AID CBEESB 
BRITISH GOBI TRADE 
ENGRATIIG 
LEAD 

8TOIBB AID QUARRIES 


LAW 

SD naan or ammoaui uw. sy a. h. dooous, ll 3 . (Lc»id.n 

In crown 8vo, cloth, 128 pp M 

THE GOMMERCIAL LAW (Sf ENGLAND. By J. A. SLarsa, B.A., LL.B. (Load.). 

In crown 8vo, cloth, 25a pp. Seventh Edition Itt 

THE LAW OF GOimCT. By R. W. Holland, M.A., M.Sc.. LL.D. 

BmuUr ^U m. In foolscap 8vo, doth, lao pp. ■“* 

1 AND AN8WEB8 IN COm^eXAL LAW. " ' 


QUEBXKtNti AND mWESA IN COMMRRCXAL LAW. By ]. V^LL%THaTCRK^ 

In crown 8vo, cloth giltiSya pp. . . Efl 

EEAMIMATION NOTES ON COMMERCIAL LAW. By R. W. HfiUAm, O.B.B» 
M.A.,M.Se.,LL.D. Qoth, 6A m. by si in.. S6_pp. .... Efl 
Eons OR BAIXUQ aid COMMIBCIAL law. By T. Lloyd Daviis. In 
foolscap 8vo, lOO pp. A . • • , > k ’ 

■UBMBITART LAW. ByX. A. Copb. In crown 8vo, cloth, 22S pp.T . M 
SjSnBTiMBMS. FBBAftS, AID ABBBETUTIOHR ^y B. A. Cora. TbM 

Edition. In crown 8t», cloth, 2x6 pp. . IK 

SOUenOR'B 01 ^RK *8 GUmE. By the same Author. In crown 8vo, doth 

GQil^kAMdl&. By B. A. Cops. In c rown 8vo, doth, ao6 pp. aMT 

“ ■ “ 


M- 

Wl 

1/1 

m 

1/- 

li 


With a Oiapter on Intestacy. 


MB UW EMbAtlRQ B ! 

dSk. Ill 

BMOAinUll‘~~ “ 




By Lawaurca DucKWotra, BanmiMi’Lm, In 


Uw. By X A. SiATia, B.A., LLH. (Loud.). 

Fourth r “ ' 


1/1 


litt , 4fie pp. Fourth Edltioo • i ^ 

BBU Cnmir AID IOIB& By J. A. StATta, B,A., LL.a Third EdMo^ 

^ In dwwtvo. doth gilt, au pp. . 



alo«h.tM|^ 


^'LAwaxNCB Docrwoavi. 

‘ BY 8vo. doth ailt. aoo op. ^ . 
By F. D. Kxad, BJu (OxJL). 


Third SAto. ^ 
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lOniOimMlArU#** By R. W. Hoixamd, BIA.. M.Se„ LtJD. To 
crown Svni i tafli gi lt, ms on t • • . I«f 

maoMiaanSm ok ooMPAinr xaw. By r. w. holmnd. o.b.e., m.a.. 

C LP. Qoth, 6| in. by 3i In., s6 pp. I« 

BOirailBB USD OOMPAHT LAW. Together with the Companies (Consolidation) 
Act, 1909, and Ihe Act oi 1913. By A. C CoNmtu, LL.B. (Lond.l. Second 
Bditlon, Revised. In demy 8vo, doth gilt, 348 pp. . * . M 

OOHPAIT OIJB LAW. A digest of leading decisions. By F. D. IIsad, B.A. (Oaon.). 

I n dem y Svo. doth gilt(3i4 pp. Rat 

BB trmKT'i OBIDE TO RAHWAY LAW. By AnTHua E. Chapmah, M.A.. 

1 X.D. (Camb.). In crown 8 vo, doth gilt, 200 j>p Kit 

M|gBY jSBMYBS) GASI LAW. By Geo. B. Lisskndkn. In demy 

nOiLA^^k^A SaO ro SBOtET OOXMISSlbRS AM) intXBES (CHR1ST1IA8 
BOXBBk aRATDCnEB. TIFA ale.). The Preraattoii ot CoROptiosi Act. 190 S, 
By Albb k^ Cnaw . Bvn isUi^Lam. In demy Svo, doth gilt, 19S pp. / . Nat 
IHBAKXBD TOBBI DUTY. By W. E. Shcuino. In demy Svo, doth gilt, 357 

rai LAW Of OARBIAGB. By J. E. R. Stephens, B.A., of the Middle TetopU, 

BmUUr^Lm. In demy Svo, doth gilt, 340 pp. . . . . Nat 

in LAW niATBIB TO IBE OABmOB BY LAND OF PASSENGERA 
AwnfAt.«L AND OOQDA By S. W. Clabkb, of the Middle Temple, BarrUter- 

ed-Um. In demy Svo, < 9 pth gilt, 330 pp. Rat 

IBB nODiaiT’S OOIDE ro BANSSUFTOY LAW AND WlNDDia UP OF 
OOBFANIBA By F. Porteb Fadsset, B.A., LL.B., Bomster-at^Lme. In 

crown Svo. doth gilt, 19ft PP. • • • • • 9 !?^ 

BARSBUROT. DDDS OF ABBANGERDBaiT AND BILLS OF By W. 

VAUvnira Ball, M.A., and G. Mills, B.A., Bamster$-at-Law. Third Edition, 
Revtoad and Enlweed. In demv Svo, doth gilt, 364 PP. . g,. Nat 

GUIDE TO TBB LAW OF LXCBN8ING. IIh! HandbcxiK tor all Licence Holders. 

By J. Wblu Thatchbe. In deray 8v<k doth gilt, 106 pp. . Nat 

LAW W AND Pn.AW naTlfMIL A Handbook for Students .ind Prac- 

tltioMra. Bn T. Cato Woesfold, M.A., LL.D. In aown Svo, doth gilL 
204 pp. Nat 

IBB LAW OF FBOGBDURE. A Handbook for Students and Practitioners. By 

, • W.tiBMBHAED HnBBET, LL-O In dem^vo, cloth gilt, 12a m. . Nat 

aiawiMMWHg or I^AL roVEBNKEBT LAW. By ]. Wells Thatcmre. In 
laran crown Svo, cloth gift, 230 pp. ....... Nat 

IBB LAW BELAimO TO ims cioD: ITS PBOTEOIION. EDUCATION. AND 
nmOYIENT. By R. W. Hollanb, O.B.B., M.A., MJSc., LL.D. In demy 
Svo. doth gilt. tSSpp. • • » • • Rw 

noon TAl AND 8UFEIUTAZ LAW AND CASES. {See p. 8.) 


\F9REIQN LANGUAGES 


A QBUDW fIBRK SIIFS n fEERCB. Bv A. VizETr.LLY. An pjementary French 
rgSer voeaMdary. Illustrated. In crown Svo, limp clofn, 64 pp. . Rat 
IBIROB Fait L Iq crown Svo, im pp.. limp cloth . Rat 

^SSoOmUn Firtn. {In^epaeaHon) p 

MnenSgiira f«piCE QRAMIIAB, By Or. F. A. Hrdccock, M.A. ^ Rat 
(Also in 2 voi,.: Fart 1 , 3/6 nat; Fart n. 2/6 net) • 

Mii fciRg OOW iBMATOttn^^ 3 a pp! .‘ Nrt 

SI tffiDliiilOB OQRYBSATIQBAL EXERCISER In crown 84 h, 32 pp. Rat 
SmSSrvSinOOK OF IBBHCB COLLOQUIAL OCmVEBSAin^ Handy 

nmiti&iSSiiauAMD ondiiAsio pbrasbs. By e.' j. keauv, bH. 

^atwti iMn irisfim^ fn wWmmAT. maim By l‘. Maesdkn.' In crown 

noisB-RBROH oohhrboial dioiioraby. 

M. baAF^. 1LA..B.4.1: 

IBRROB' OaiWBSATiOR, W.% ^ 

. IpgBina. In amm lvo,cl«ik, 19a pp< M fi 
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maoiim naam-mimL oommmL coax^^tommct jv ' 

t M MJiuat Dek evk. Jnorg im 8vo, i6o pp M WJ* 

na m BUBOIESB I TOTEBB. First Sff les. In crown 4to, u PP;4ii^>k. Mtt 8L 
nmOB susonss UBITJBIUL By a. H. Bsrkaakot. Sec^^atj^ ^ ^ 

fftmmtqm l ^UStESPORDENCE IN FBENOH. In crown 8vo, cloth, 340 pp. Nft S/6 
IBBOSMTILB OOBBESFORDIMC^ Hnglish* French. In crown Svo.clcnhssopp. Nil 8/6 
■«mi!t.a Aim BCTmnim g w noMMeaciAL french. By E. T. Griffitiis, M.a. 

In crown 8vo, cloth, 180 pp. .... ; . . Hfll l/B 

rSENOB OOHHBROLIL PBBASE8 AND ABBREVIATIONS WITH TBANSLAlKVi. 

In crow n 8vo, 33 p p. . . . . 66< 

miOH BUSIHB88 OONVEB8ATION8 AND INTERV 1 BW 8 . In crown 8vo, 80 pp., 

liiM cloth . • • * «•* 6y- 

*BBADulOS IN OOmiEBGIAL FKENGd. With Notes and Translations in English. 

In crown 8vo, cloth, 90 pp. Ntt 11 - 

fRlNCB OOMBI^CIAL WChmCR- In crown 8vo, cloth, 208 pp. <1 Nft 8/6 

naUSH-FBENCH AND TBENOB-ERaLlSH DICIIONABY OF BUSINBSS W 0 BD 8 ‘ 

AND TERMS. Size a in. by 6 m.. cloth, rounded corners, 340 pp. . Nft 6/6 
miNOB FOUNDATION BOOK OF VERBS, ACCIDENCE. AND SYNTAX. By F. A. 

Hbdocock, M.A. In crown 8 vo, 90 PP Nft V- 

VEST POCKET U8T Of ENDINGS OF FRENOB BEQULAB AND AUSLIABY 
VERBS. With Notes on the Partiaples and the Infinitive. Size 3} in. by if in. 

^ 48PP .^ ... Nft 81 

GERMAN 

GERMAN 00 UR 8 K Part I. 9 d. net. Cloth . * . . Nft 1 /- 

KEY TO GERMAN COURSE. In crown 8vo Nft 1/6 

PRAC^CAL oyMAl» ,Q R.AlgMilL In crown 8vo, loa pp cloth &6 

EASY LESSraS IN GERMAN. By J. Bithbli., M.A. in crown 8vo, cloth. 

1x6 pp Nat 

EASY GERMAN CONVERSATIONAL SENTENCES. In crown Svo. 33 pp. . Net 
ADVANCED GERMAN OONVEBSATKINAL EXERCISES. In crown 8vo, 3II pp. Nft 
TOURISTS’ VADE MECUM OF BERMAN COLLOQUIAL 0 ONVEBSATI 08 I. In 
crown Svo, cloth .......... Nil 

EXAMINATION NOTES OH GERMAN. By A. Hargreaves, H.A,. Ph.D. aothT 

^ 6 | in by at ^ 36 PP- • ^ • • a . . .Nft 

aSBiLkN EXAHMAT^ PAPERS WITH MODEL ARSVnStS. In crown Svo, 

48 PP Nft 

OOIOIIIDICIAL fliCftMAKf GRAMMAR. By J. Bitiiell, M.A. In crown Svo, cloth 

GBeiuh'BU&ESS INTERVIEWS, Nob. 1 fad i Hacli in crown Svo, limp doth. 

SLBimftABSr^iRt^Uif ^ClStRESroNDEMCE. By’ Lewis Marsh,’ M.X. In 

crown Svo, cloth, 143 PP • • Nft 

COMMERCIAL OORBE^NDENC^IN GERMAN. In crown Svo, cloth, 340 pp. Nft 
MIBCAITILB OORBISPONDPOE. English^German. In vxiwA Bvo, dot^ 

GEuiU’bsiNESS L E 1 TOBS . First Series. In crown Svo, 48 pp. . . Nft 

^fBMiaw BUSINESS LEITERl By G. Albees. Second Scries. In crown 8j^ 

CnA^lfflKD aw/^TiTBH COMMERCIAL OOBBESPOHDEIKIE. In cr own 

. Svo, cloth • W 

dkBMAN COMMERCIAL PBRASES. In crown Svo, 3^p. .... Nft 
QBRMAN OOMMEROiBb READER. In crown Svo, doth, 30S pp. * Bit 

»w AVinw ia tw^MineitfltAl. GERMAN. With Notes and Translations in Englis h. ^ 

In crown wo, cloth, 90 pp. . 

W AND GBUIAN-ENGU8B DICTUM ART OP BUSINBSS WOBm 

S^ 3 in. by 6 in., rounded anners, doth, 440 pp. . .Ill 

SPANISH 

[ OOIIVB RSATIO NAL SKN TENCl l In crown Svo, i» pp. 

■DSFANUBOONVBRSATIOHALEXEBOISBI IncrownS 

r vm^nouM OF spanxbb oouoquiai. 

BXAiniATIQR IOaS CH 8FANX8& By AumBo’CAtnuRT. Cloth, 6|lo.J 
fltnAn&iu.'IrwB uuuBu By C aI Toledahu In’oMni fio) a 

|8t, tso • ^ 
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lad bmOItf. By G. R. Macoovald. in crowg Svo^ 

PHM|ltlHifl 5 i* 3 l^ rif OaVSBL In cirown W cloth. *»io pp. Itt 

turaui or SFAIISB OOMKESCUL COBBESFGiroraCE. By U R. 

MACDONALD. In CTOwn 8vo, c loth gilt, ^28 pp R^t 

1880118 II BPUftB COUHEBCIAL OOBBESPOKDENOE. By the suae Author. 

Id* crow n 8vpj cloth, 107 pp . I«t 

FAIISH OOMMfiEUJIAL REAPER. By G. R. Macdonald. In crown 8vo. cloth, 

tBAlJofElsn OOMMERdAL SPANl^ With Notes and TransiatiotM in English. 

In crown 8vo, clot h, 90 pp . Rtt 

MIXSH B 08 IHESS LETf EBS. First Senes. In crown 8vo, 32 pp. . . Ret 

rAIUBBUSnSSSLETIERS. By£. McConnell. Acond Series. In crown 8vo, 

OllDIEIRCIAL PHRASES. With Abbreviaiuins and Tr.int>lattnn. In 

a-own 8v o, 3a pp. ^ Ret 

IPAim BUSINESS CONVERSATIONS AND INTERVIEWS. Witii Correspondence, 
Invoices, etc. In crown 8vo, 90 pp, limp t-iotli . .Net 

PANUH-ENGUSH and ENOLISH-SFANl^ COMMERCIAL DICTIONART. By 

G. R. Macdonald. In cniwii 8vo, cloth gilt, b.s2 pii Net 

OMMEROAL AND TECHNICAL TERMS IN ENGLISH AND SPANISH. By R. U. 

Montevfror, B.A. In crown 8vo, ... . Net 

PAHISH IDIOMS, with that Engliab Eanivnlents. Bv the same Author. In crown 
8vo .... Net 

« ITALIAN 

DUBI8T8’ VADE MECUM OF ITALIAN COLLOQUIAL CONVERSATION. 

Cloth . Net 

nmtBnntAT. HAUAN mtAMHAR, By Uici Ricct. In crown 8vo,^loth 1^1^ 

EBROAl^in CORBEBFIBIDENCE. English'ltalion. In crown 8vo, cloth, 

TAuEuS^USOVESS LEnXRR By A. Valcimigli. In crown 8vo, 48 pp. . Net 
lARESm’S DICTIONARY OF THE ITALIAN AND ENGLISH LANGUAbLS. By 

J. Davenport and G. Comelati. Two volume!.. In demy 8vo, doth gilt, .ibout 
1,500 pp. . . * • .... Net 

, MISCELLANEOUS 

ifnffPf^Ay. PORTUGUESE GRAMMAR, By C. A. and A. Toi 1 dano. In crown 

8vo, cloth, 310 PP Net 

nnmtOTn.« CORRESPONDENCE. EagUsh-PoqrtQgaeae. In (rown 8vo, cloth, 

issiij^iN mTUGUESE COMMERCIAL CORRESPONDENCE. ’ By G. K. 

Macdonald. In emwa Svo, rioih, 108 pp Net 

axmmxi of nommer cial correspondence in ENGLisa french. 

oSmAN. SPANISH. HAUAN. PORTUGUESE. AND RUSSIAN. Third 

Revised Edition, In demy Bvn, doth, 718 pp Net 

mt f^BEIGl CORRESPONDENT. Bv Umil Davies. In crpwn 8vu, doth, 

imnffJB&geT. wnyii XN FIVE LANGUAGES, ^ng about t , 9 W terras and phrases 
nmmA hi commcrce, with their tstuivalents m brench, GetTu.iii, Spanish, and 
ItaB aa. Size 3 m. by 4] in.,^< >tlt, n 8 ro. . . . • 

lilKirOlinXOVARYIWTHEroRTaGUESEANDENOUSHLAIIGUAGBR Based 
— ^ a manuscript of Julius Cornet, by H. Michaklis. in two parLs,^'my 8vo, 

Sit, 1,478 pp ^edhlet 

L 783 pp. (two parts in one volume) .Net 

mnCAL DimONARY IN ENGUSB, TSmUM, FBENOB, 
ByE. Wrunek. In foolscap ituno., 921 ppfi loth . NM 

PITMAN’S SHORTHAND 

Ail t w k* are In focSscap 8vo size unless otherwise stated. 

INSTRUCTION BOOKS » 

* CeHtenary Editions. 

iR fflMWeiMrP Wtraggn. An elementary work suited for eelMnstnietioa 

ft Mnt teaching ... • • . e . 

CBt 1 R> "nnUUI’8 8BDBXHAND TBACBER *> 
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iamil*l nOETBAID FBmEBa. Ib thne Bookt: Elea&tiry/latnriiiiMfc 

Ae£jr%wrai!6 Not. i, « in??*!* 

ms TO ~ rmUM*S SBOBTHAKD BBADOO imOHS.** No>, x, «. and % 
nnUX’B 8BOBIBSID OQPT BOOKS. Nos. i. a. 3. and 4. An entirely^ 
■eriet ooverina the theory of the system. Foolscap ato (81 in. by tiS in.) . ImB 

•. •. *. 

BiniAV*8 8R0BTHABD INSTBUOTOB. Comolete Instruction in the System. Ooth 

Km fiy«» * d*lHtW 

gE o nnaaim chihges hi phhan’s rhobtband. In crown 8vo ! . 

inhuum FBOM ^‘PIIMAI’S SHOBIHAID DIBTBUCIOB.*’ size. a| in. ^ 

*nniAH*S BHOBlHlin) KABU^ contains instruction in the Intermediate Style. 

^th too Exercises. 2/*. Cloth . fcfty 

PTHI Ay*S SBOBTBAHD OBAPU K W riting Exercises in ordinary print for Mtmuik 
nSIIAM’S SBOBIBAID BEPOBIBB. Containing instruction in the Advanced 
Sty le : wit h 3a E xercises. 8/6. Cloth S/- ..... . MBf 

BIPQBIIMO EXEBOXSBS. Exercises on all the rules and contracted words, la 

ordinary print, counted for dictation 6d. : XHT 

PiniAX’S SBOBTBABD OAIEOBISX. In crown 8vo . . . . . 

ratllAK’8 SBOBTHABD WBnXBO EXEBGI8ES AND EZAXINATIQir TESTS. In 
crown 8vo, paper boards. 8/- . • . . ^ . Km 

BXAmATBOilNOmcnFllKAH’SBBOBTHAlQ). By H. W. B. Wilsoh. Sim 

by 3| in., cloth 

ORADID 8BDBTHAND BEAOINGS. 


8BDBTHAND BEAOINGS. 

otery. Witt Key. In crown 8vo, oblong .* 

lemte, wllh K^. In crown 8vd, oblong . 


AdvaabediAallli Kv. In c rown 8vo, ofatong 

BBADUAXID IIBTS IN PlinAN*S SBOBTBAHD. Illustrating aU the rules Ip the 
Intermediate Style. In note-book form, post 8vo (6^ in. by 4^ In.), with niM 


PBOW BSSIVE STDDIBS IN PUMAN^S 8HOBTEAND 

Tim WCEB SBOBXKAND 8TODBHTS. By Jahxs Hyaxs .... 
CBAT8 ABOUT PnilAN*8 SBOBTBAID. By CxoaoB BtETcan . T 

MWCTBBBTKS ON F1TMAB*B SaOBTHAND. By J. Hvan .« . . . 

FniAI*S SBOBIBAND BAPOO 000B8E. A Series of Twenty Simple Leiaons 
eovering the whole of the system and spedally adapted for buauiesa purpoees. In 
- crownlvo. Qotb 8/0 . . . Key B'S With Ex uO m 

nniAN’S SBOB IBAND BAPID OOUBSB. ADDHIOHAL IXBBOISB80B 
BBAD iiG BIBBWBBSOl I BB BAP ID OOUBSB Shorthand), crown 8vo. 63 pp. 
RTBANni SBOBIBAND OONDHDEBGIAL OOUB&. Specially adapted kr com- 
m ercial e tudenb.. goth 4i- . &6 ; Additional Eyereiacs 

FiniAI'S BKBB0X8E8 IN BUSINESB SBOBIBAND. By A. BxMiaiaii, 1.P& 

(Hons.), F.C.Sp.T. T 

a A 

GRAHMALOGUES AND CONTRACTIONS 

UBAXIIAIOaUES AND OOiTBAOIlONS. For us e In cla s ses . . . 

TBIT POOKBT USTDF GBAMXALOOnSS AND 00NTBA0I1ON8 OF PUKAI’S 
SmBXBAND. aljp. by in., limp doth . • n • • 

mmmamn qr rBS VbAIdIaLOGUES AND OQNIBACTIOBS Of 
• SBCBUBAND. By J. F. C. Grow. In SbortbanS, with Key. In crowp Ivo, 
lilWClOUl .... ,• . ^ . ' 


BOW TO FBAOTOB AND MUIOBIZBTBB GBANDULOGUIS OF mm 

$ Compiled by D. J. Gaoaos. Sixo 7| hi* by s • BMB 


SHORTHAND DICTIONARIES 


DIOHONABT. In crown Bvd, doth, tan |m. 

Ch)wnlvo(7|m.hy8AMS7SpP> Gwh » 

tiim*SiOgmanBlBANDDl(BIQNABT. RoydstmoSimhy^ 

fSEBAN*! B0OUSB*8 ASSBTANT* Ib orawa Svp, cloth • • 


SHORTHAND PHRASE BOORS, ETQ. 


PBBAfI Boon ABB fUnUfll EadiBI 
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In Van Adnaoed Strle. 

.fMocKuitao msm uM wuh . . . . * fi 

*A CBBISTMAS CAROL. By Charles Dickems. fVSitVth V 9 

TAXES FROM DICKERS ^^8/6 

TBS SIOR OF FOUR. By Sir A. Coman Doylb . . Cloth ^ Rf- 

TBS RETURN OFimERLOOK HOLMES. VoLLLnudm <^Each, cloth 8/- 

AHraHD THE mSiub IN EIOHTY DAYS. By Jules Verve . . ^8/- 

SBLF-CULTURE. By J. S. Blackie 1 /-; Cloth, 1 / 8 ; Kqr 8/6 

SELECTIONS FROM AMERICAN AUTHORS. With Key . . . 1/8 

IBB LEOEND OF SLEEPY HOLLOW. By Wasiiincton Irving. VVitli Key f Sd. 
RIF VAN WINKLE. Bv Washington Irving. With Key . . . . 6d. 

A COURSE IN RUSINEBS TRAININQ. ByG. K. Bucknall, A.C.I.S. (Sh )rth.ind ^ 

, Edition), 883 pp. , . . 

SHORTHAND TEACHERS’ BOOKS 

PITMAN’S SHORTHAND TEACHER’S HANDBOOK. In crown 8vo, cloth . . *> 1/8 

NOTES OF LESSONS ON PITMAN’S SHORTHAND. Size 8 m. by in., cloth 8/6 
•REPARATION FOR A SHORTHAND TEACHER’S EXAMDIATION. Size Bin. 

by 3l 111., cloth 1 /S 

A OOMMEaiTARY ON PITMAN’S SHORTHAND. By J. W. Taylor. In foolscap 

8vo, cloth gilt, 448 pp. S/> 

THE METHODS OF TEAGHINO SHORTHAND. By E. J. McNamara, M.A. In 

crown 6vo, clutli • . . . 8/6 

CHART OF THE PHONOORAPHIO ALPHABET. 22 in. by 35 in. ... 81 

CHARTS ON PITMAN’S SHORTHAND. Twenty large Charts (22 in. by 3S in.) 

. The Set 7/8 

DERIVATIVE AND COMPOUND WORDS IN PITMAN’S SHORTHAND By H. W. B. 

Wilson. In foolscap 8vo 8/" 

BISTORT (W SmBTHAND. By Sir Isaac Pitman. Fourth Edition, Revised. 

In crown 8vo, cliJlh Nat 8/" 

TYPEWRITING 

THE JUNIOR TY PIST. By Ann ie E. Davis. Demy 8vo, cloth . Net l/B 

NEW COURSE IN Tt PEWklTiaO. By Mrs. Smith Clough. Large post 4to . * R'- 
PITMAN’S TYPEWRITER MANUAL. Con be used with any iilbchine. Sixth 

E ditji^wi . Largf* post 4to. cloth • . . . . 8/8 

PITMAN’S TYPEwlUTlNO EXAMPLES for any machine— 

On cards, 48 examples, foolscap folio |/- 

In oblong note-book, lor standing by the side of the machine . . . . ' S|/S 

In note-book form, in O'lvers 8/- 

PETMAE’S EXERCISES AND TESTS IN TTFEWRITXNG. Foolscap folio. Quarter 

cloth. TIutd Kditioii, rfvis(»t l 

BOW TO TEACH TYFEWRIIXNO. By Kate Pickard, B.A. (Lond.). Crown ito. 

cloth .... ^ . . . . . Net 8/- 

PBAOnOAL COURSE IN TOUCH TYFEWRITINO. By C. 1L Si^th. English 

Edition, rt vis eA a nd cnl;u-g*xl. Size. 8^ m, by ir ni. . . . .8/6 
P RACTI CAL TOUCH TYPEW RUINO CHART. Size, 30 in. by 40 in. . Net 8/8 
RUONGTQN TYPEWRITER MANUAL. For Nos. s Mid 7. 10 and it. With Exer- 

cises and tlliMrat ions. N inth F.dition, Large post 4 lo . . . Net 2 /^ 

THE UNDERWO OD TYPEW RITEB MANUAL. ByA. J.Svi.vfster. Large post 4to W8 
RAftiiOOK TYIHWRnil MANUAL (Gtonp System ol Ttmch TfpMUaf). By 

• H. ETiiERincc. Large post 4to . ■ . . IM W- 

ROTAL SOCmiY OP ARTS TYPEWRITING TESTS. ^ A. E. Morton. Elem., 

Inter., and Advanced. Each in foolscap fiJio . . . . At 4 /- 

WDmN lYPMlUTm O and manual op OPnCB PROCEDUBE. By 

Morton. 6 ^ in. bv gjin., cloth 8/8 

*A TYPHWBniNG CATBito M. By Mrs. Smith Clough. In large post ito Hit 4 ^ 
XNOnONARY at mmmm. By H. Etukwoce. in demy 8vo, cloth, ftiDy 
illustrate ............ H it 

BBS BPBTO IN TVPBWKllING. By A. M. Kennedy and F. Jarrxtt. fn demy 

4to, 78 pp. -8/8 

PERIODICALS 



FttMM’MCoMpHfc Commeranl Mtf Skortknnd CaMogim, 
tkm ami oMwr imporUmt awks aaili ba $ent ^ 





